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SURFACE WATER SUPPLY OF MISSOURI RIVER
BASIN, 1924

AUTHORIZATION AND SCOPE OF WORK

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the year ending September 30, 1924.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in
the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geo-
logical Survey and the classification of public lands and examination of the
geological structure, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation in the arid West. Since the fiscal year ending
June 30, 1895, successive appropriation bills passed by Congress have
carried the following items:

For gaging the streams and determining the water supply of the United States,

and for the investigation of underground currents and artesian wells, and for
the preparation of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 1895-1925

1895 e $12, 500. 00
1896 o e 124 500. 00
1897 to 1899, inclusive .- oo oo oo 50, 000. 00
1900 o e 270, 000. 00
1901 to 1902, inclusive - o .o oo 100, 000. 00
1903 to 1906, inclusive - - oo e 200, 000. 00
1907 e e 150, 000. 00
1908 to 1910, inclusive. . oo 100, 000. 00
1911 to 1917, inclusive_ . o oo 150, 000. 00
1918 e e 175, 000. 00
1010 e e e ———— 148, 244. 10
1920 e 175, 000. 00
1921 to 1923, inclusive_ - .- - o oo 180, 000. 00
1924 e 170, 0600. 00
1925 e —— e 170, 000. 00

In this work many private and State organizations have coop-
erated, either by furnishing records or bv assisting in collecting data.
Acknowledgments for cooperation of the first kind are made in con-
nection with the description of each station affected; cooperation of
the second kind is acknowledged on page 10.

1 Includes $4,500 appropriated in act of Apr. 25, 1896,
1 Includes $20,000 appropriated in deficiency bill of Mar. 30, 1900.
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Mesasurements of stream flow have been made at about 5,600
points in the United States and also at many points in Alaska and
the Hawaiian Islands. In July, 1924, 1,670 gaging stations were be-
ing maintained by the Survey and the cooperating organizations.
Many miscellaneous discharge measurements are ‘made at other
points. In connection with this work data were also collected in
regard to precipitation, evaporation, storage reservoirs, river profiles,
and water power in many sections of the country and will be made
available in the water-supply papers from time to time.

DEFINITION OF TERMS

The volume of water flowing in a stream—the “‘run-off”’ or ““dis-
charge’’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-feet,
gallons per minute, miner’s inches, and discharge in second-feet per
square mile, and (2) those that represent the actual quantity of water,
as run-off in inches, acre-feet, and millions of cubic feet. The prin-
cipal terms used in this series of reports are second-feet, second-feet
per square mile, run-off in inches, and acre-feet. They may be
defined as follows:

“Second-feet” is an abbreviation for ‘‘cubic feet per second.” A
second-foot is the rate of discharge of water flowing in a channel of
rectangular cross section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed.

““Second-feet per square mile” is the average number of cubic feet
of water flowing per second from each square mile of area drained, on
the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-off in inches” is the depth to which an area would be covered
if all the water flowing from it in a given period were uniformly dis-
tributed. on the surface. It is used for comparing run-off with rain-
fall, which is usually expressed in depth in inches. :

An “acre-foot,” equivalent to 43,560 cubic feet, is the quantity re-
quired to cover an acre to the depth of 1 foot. The term is commonly
used in connection with' storage for irrigation. . ’ Co

The following terms not in common useé are here defined:

““Stage-discharge relation’’; an abbreviation for the term ‘“relation
of gage height to discharge.” ' o

“Control”’; a term used to designate the natural section or stretch
of the channel or artificial structure below the gage which determines
the stage-discharge relation at the gage. It should be noted that the
control may not be the same section or sections at all stages.

The ““point of zero flow”’ for a gaging station is that point on the
gage—the gage height—at which water ceases to flow over the control.
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applying the daily gage height to the rating table to obtain the daily
discharge. .

For the rating tables “well defined”” indicates, in general, that the
rating is probably accurate within 5 per cent; “fairly well defined,”
within 10 per cent; ‘““poorly defined,”” within 15 to 25 per cent.
These notes are very general and are based on the plotting of the
individual measurements with reference to the mean rating curve.

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and run-off in inches may be
subject to gross errors caused by the inclusion of large noncon-
tributing districts in the measured drainage area, by lack of infor-
mation concerning water diverted for irrigation or other use, or by
inability to interpret the effect of artificial regulation of the flow of
the river above the station. ‘““Second-feet per square mile” and
“run-off in inches” are therefore not computed if such errors appear
probable. The computations are also omitted for stations on streams
draining areas in which the annual rainfall is less than 20 inches. All
figures representing ‘‘second-feet per square mile” and “‘run-off in
inches’’ published by the Geological Survey in earlier reports should
be used with caution because of possible inherent sources of error not
known to the Geological Survey.

Many gaging stations on streams in the irrigated sections of the
United States are located above most of the diversions from those
streams, and the discharge recorded does not show the water supply
available for further development, as prior appropriations below the
station must first be satisfied. To give an idea of the amount of prior
appropriations, a paragraph on diversions is presented in each gtation
description. The figures given can not be considered exact but
represent the best information available.

The table of monthly discharge gives only a general idea of the
flow at the station and should not be used for other than preliminary
estimates; the tables of daily discharge allow more detailed studies of
the variation in flow. It should be borne in mind, however, that the
observations in each succeeding year may be expected to throw new
light on data previously published.

PUBLICATIONS

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume
of flow of streams and studies of the conditions affecting that flow,
but it has comprised also investigation of such closely allied subjects.
as irrigation;, water storage, water powers, underground waters, and
quality of waters. Most of the results of these investigations have
been published in the series of water-supply papers, but some have
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appeared in the bulletins, professional papers, monographs, and
annual reports.

The results of stream-flow measurements are now published
annually in 12 parts, each part covering an area whose boundaries
coincide with natural drainage features as indicated below:

Part I. North Atlantic slope basins (St. John River to York River).
II. South Atlantic slope and eastern Gulf of Mexico basins (James River
to the Mississippi).
III. Ohio River Basin.
IV. St. Lawrence River Basin.
V. Upper Mississippi River and Hudson Bay Basins.
VI. Missouri River Basin.
VII. Lower Mississippi River Basin.
VIII. Western Gulf of Mexico basins.
IX. Colorado River Basin.
X. Great Basin.
XI. Pacific slope basins in California.
XII. North Pacific slope basins; in three volumes:
A. Pacific slope basins in Washington and upper Columbia River
Basin.
B. Snake River Basin.
C. Lower Columbia River Basin and Pacific slope basins in
Oregon.

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources of
the United States may be obtained or consulted as indicated below:

1. Copies may be purchased at nominal cost from the Superin-
tendent of Documents, Government Printing Office, Washington,

D. C., who will on application furnish lists giving prices.
2. Sets of the reports may be consulted in the libraries of the prin-

cipal cities in the United States.
3. Complete sets are available for econsultation in the local offices

of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., 2500 Customhouse.
Albany, N. Y., 904 Home Savings Bank Building.
Trenton, N. J., State House.
Charlottesville, Va., ¢/o University of Virginia.
Asgheville, N. C., 608 City Hall.
Chattanooga, Tenn 830 Power Building.
Columbus, Ohio. Englneenng Experiment Station, Ohio State University.
Madison, Wis. c/o Railroad Commission of Wisconsin.
Chicago, Ill., 1510 Consumers Building.
Rolla, Mo., Rolla Building, School of Mines and Metallurgy.
Austin, Tex., Capitol Building.
: Helena, Mont., 45-46 Federal Building.
Denver, Colo., 403 Post Office Building.
Tueson, Ariz., 106 College of Law Building, University of Arizona.
Salt Lake City, Utah, 313 Federal Building.
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Idaho, Federal Building.
Falls, Idaho, 228 Federal Building.

Tacoma, Wash., 404 Federal Building.
Portland, Oreg., 606 Post Office Building.
San Francisco, Calif., 303 Customhouse.

Los Angeles, Calif., 600 Federal Building.
Honolulu, Hawaii, Territorial Office Building.

A list of the Geological Survey’s publications may be obtained by
applying to the Director of the United States Geological Survey,
Washington, D. C.

Stream-flow records have been obtained at about 5,600 points in
the United States, and the data obtained have been published in the
reports tabulated below:

Stream-flow data in reports of the United States Geological Survey

[A =Annual Report; B=Bulletin; W= Water-Supply Paper]

Report Character of data Year
10th A, pt. 2....] Descriptive information Only ... oo ieianon
11th A, pt. 2..._| Monthly discharge and descriptive information. . ... ... ... 188148 90to September,
12th A, pt.2..__|.__.. Q0 e mme 1884 t0 June 30, 1891.
13th A, pt. 3....| Mean discharge in second-feet. .. .. ..o oo 1884 to Dec. 31, 1802,

gth A,pt.2 ...

20th A, pt.4____
W35t039.__...

deddddssdgdgggsg<y
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W 581 to 594.___.

_| Monthly discharge

.| Descriptions, measurements, gage heights, and ratings
.i Monthly discharge.

Monthly discharge (long-time records, 1871 to 1893) ...

Descriptions, measurements, gage heights, and ratings..........

Descriptive information only._ ... ... ...

Descriptions, measurements, gage heights, ratings, and monthly
discharge (also many data covering earlier years).

Gage heights (also gage heights for earlier years)........ PR

Descriptions, measurements, ratings, and monthly discharge
(also similar data for some earlier years).

Descriptions, measurements, and gage heights, eastern United
States, eastern Mississippi River, and Missouri River above
junction with Kansas. .

Descriptions, measurements, and gage heights, western Missis-
sippi River below junction of Missouri and Platte, and western
United States. .

Descriptions, measurements, ratings, and monthly discharge
(also some long-time records).

Measurements, ratings, and gage heights, eastern United States,
eastern Mississippi River, and Missouri River. X

Measurements, ratings, and gage heights, Arkansas River and
western United States. .

Monthly discharge (also for many earlier years) ... ...-..........

Descriptions, measurements, gage heights, and ratings

Descri;itioqs, measurements, gage heights, and ratings
Monthly discharge . el

1888 to Dec. 31, 1893.
1893 and 1894.

1895.

1896.
1895 and 1806,
1897.

1897.

1897.
1898.

Note.—No data regarding stream flow are given in the 15th and 17th annual reports.
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The records at most of the stations discussed in these reports ex-
tend over a series of years, and miscellaneous measurements at many
points other than regular gaging stations have been made each year.
An index of the reports containing records obtained prior to 1904 has
been published in Water-Supply Paper 119.

The following table gives, by years and drainage basins, the num-
bers of papers on surface-water supply published from 1899 to 1924.
The data for any particular station will be found in the reports cov-
ering the years during which the station was maintained. For
example, data for 1902 to 1921 for any station in the area covered by
Part III are published in Water-Supply Papers 83, 98, 128, 169, 205,
243, 263, 283, 303, 323, 353, 383, 403, 433, 453, 473, 503, and 523,
which contain records for the Ohio River Basin for those years.
Results of miscellaneous measurements are published by drainage
basins.
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COOPERATION

Part of the work in Montana has been carried on under cooperative
agreement with the United States Bureau of Reclamation, the work
being done by the Geological Survey and the expense borne by the
Bureau of Reclamation. The legislature of the State of Montana
made an appropriation for stream-gaging work, which was expended
by the State engineer, as provided in the act, in accordance with
paragraph 3, section 2244, of the Revised Codes of 1907 of the State
of Montana, which reads as follows:

The State engineer shall become conversant with the waterways of the State
and the needs of the State as to irrigation matters, shall make, or cause to be
made, measurements and calculations of the ordinary and flood discharge of
streams, cooperating in this work as much as possible with the United States
Geological Survey and the Montana Experiment Station; such measurements
to be made on streams in order of their importance, provided that measurements
already made, if deemed reliable, may be adopted.

This fund was expended largely on work in connection with several
Carey Act projects and irrigation districts in Montana.

The expense of work on the Crow Indian Reservation in Montana
was borne by the Office of Indian Affairs. The work on Stillwater
River and Woodbine Creek near Nye, Mont., was financed by the
Mineral Range Power Co.

Officials of the Yellowstone National Park have furnished observers
for gaging stations operated in the park and have paid for a part of
the expense of the work.

In Wyoming the work was carried on in cooperation with the State
through Frank C. Emerson, State engineer. The Bureau of Reclama-
tion paid for the maintenance of the stations on Bull Lake Creek
near Lenore, Wyo., North Platte River above Pathfinder Reservoir,
Wyo., and Sage Creek above Pathfinder Reservoir. It also furnished
complete records for a number of stations, as noted in the descriptions
of such stations. The United States Office of Indian Affairs paid for
the maintenance of the stations on North Fork of Little Wind River
at Fort Washakie, Wyo., South Fork of Little Wind River near Fort
Washakie, Wyo., Dry Creek near Lenore, Wyo., and Dinwoody Creek
near Lenore, Wyo. The United States Forest Service furnished an
observer for Big Creek near Big Creek. The Laramie Water Co.
furnished gage heights for and transportation to the stations on Lara-
mie River and Pioneer Canal near Woods, Wyo., and assisted in the
maintenance of other stations in the Laramie Basin. The Douglas
Reservoirs Co. furnished gage heights and discharge measurements
for La Prele Creek near Douglas, Wyo., and transportation to the
station. Fred Firnekas, water commissioner, furnished data relating
to diversions from the headwaters of Clear Creek. The Wyoming-
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Hereford Ranch Co., furnished the observer for Crow Creek near
Cheyenne, Wyo.

In Colorado the State engineer,:M. C. Hinderlider, paid the gage
observers at the following stations: North Platte River near Walden,
Colo.; North Fork of North Platte River near Walden, Colo.; Roar-
ing Fork near Walden, Colo.; Michigan Creek at Walden; Illinois
Creek at Walden; South Platte River at South Platte, Colo.; North
Fork of South Platte River at South Platte, Colo.; and paid a part
of the expense of obtaining the discharge measurements.

The city engineer of Loveland furnished the field data for the
station, on Thompson River near Drake, Colo., and transportation to
the station when check measurements were made. The Farmers
Reservoir & Irrigation Co. furnished the gage heights for Clear Creek
near Golden. ’

In Tows the work was carried on in cooperation with the Iowa
Highway Commission, F. R. White, chief engineer, and State Geologi-
cal Survey, George F. Kay, director.

In Missouri and on Missouri River at Leavenworth, Kans., the
work was carried on in cooperation with the Missouri Bureau of
Geology and Mines, through H. A. Buehler, State geologist. Finan-
‘cial assistance was also rendered by the Chicago Great Western
Railroad Co. (Missouri River at Leavenworth, Kans.); Central
Missouri Power & Water Co., (Gasconade River at Jerome and near
Rich Fountain, Mo.); West Missouri Power Co. (Cedar Creek near
Pleasant View, Mo.), and West Missouri Power Co. furnished an
observer for water-stage recorder on Sac River near Collins, Mo.

In Kansas the work has been carried on in cooperation with the
Kansas Water Commission, Gov. Jonathan M. Davis, chairman, H. A.
Rice, secretary, and H. B. Walker. The station on Kansas River
at Topeka was maintained in cooperation with the United States
Weather Bureau. J. M. Piazzek served as gage reader at the station
on Delaware River at Valley Falls, without charge.

DIVISION OF WORK

Data for stations in the upper Missouri River Basin and North
Dakota were collected and prepared for publication under the direc-
tion of W. A. Lamb, district engineer, assisted by A. H. Tuttle,
E. F. Chandler, E. L. Grant, and Miss G. B. McDonough.

Data for stations in the Missouri River Basin in Colorado and
Wyoming were collected and prepared for publication under the
direction of Robert Follansbee, district engineer, assisted by P. V.
Hodges, J. W. Mangan, and Miss Florence M. Hall.

Data for stations in Yellowstone National Park were collected and
prepared for publication under the direction of C. G. Paulsen, district
engineer, assisted by Berkeley Johnson, F. M. Veatch, and Miss E. H.
Haugse.
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Data for stations in Iowa were collected and prepared: for publica-~
tion by J. B. Spiegel, district engineer.

Data for stations in Missouri were collected and prepared for publi-
cation under the direction of H. C. Beckman, district engineer, assisted
by V. L. Austin, W. S. Frame, and H. H. Brittingham.

Data for stations in the Missouri River Basin in Kansas were col-
lected and prepared for publication under the direction of H. B. Kin-
nison, district engineer, assisted by G. H. Barger, J. H. Hofmann,
and C. P. Heartburg. )

The manusecript was assembled and reviewed by D. S. Wallace.

GAGING-STATION RECORDS

MISSOURI RIVER PROPER
BEAVERHEAD RIVER AT BARRATTS, MONT.

Location.—In SE. 3{ SW. 14 sec. 20, T.8 8., R. 9 W., on highway bridge at point
where highway crosses railroad, 1 mile above Barratts, Beaverhead County,
2 miles below mouth of Grasshopper Creek, and 10 miles southwest of Dillon.

DRrAINAGE AREA.—2,850 square miles (measured on county map).

RECORDS AVAILABLE.—August 12, 1907, to September 30, 1924.

Gace.—Chain gage on downstream side of bridge; read by Jentaro Neishi.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge. .

CHANNEL AND CONTROL.—Banks high, covered with brush and not subject to
overflow. Stream bed clean and rocky. Two channels at low and medium:
stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded dunng year, 2.39 feet at
4.30.p. m. April 15 (discharge, 912 second-feet); minimum stage, 0.53 foot-
August 9 (discharge, 148 second-feet).

1907-1924: Maximum stage recorded, 6.0 feet June 19 and 20, 1908.
(discharge, 3,640 second-feet) ; minimum stage, 0.50 foot July 28, 29, August.
19-31, September 1, 10-17, 1919 (discharge, 106 second-feet).

Ice.—Warm springs enter river about half a mile above, hence river seldom
freezes at station and stage-discharge relation is seldom affected.

Diversions.—Numerous diversions above station.

REGuLATION.—Storage of flood waters of Red Rock Creek near Monida has some
effect on flow at this station. )
Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined between 160 and 2,000 second-feet. Gage read to hundredths
twice daily except January 1 to March 22, when records were discontinued.
Daily discharge determined by applying mean daily gage height to ratmg

table. Records excellent.

Discharge measurements of Beaverhead River ai Barrails, Mond., during the year-
ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.ft. Fm Sec-ft. Feet | Sec.ft.
Dec. 13.....___ 1.15 322 || June 3._....._. 273 || Aug. 12...__.__ 0.63 170.
Mar. 17....___. 1.09 335 || June 27..._... . 81 227 1|
May 6. 223 845 || July 142220070 .81 226
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Darly discharge, in second-feet, of Beaverhead River at Barraits, Moni., for the year
ending September 30, 192/

Day Oct. | Nov. | Dec, | Mar. | Apr. | May | June | July | Aug. | Sept.
302 440 302 765 322 230 174 158
302 440 302 808 302 230 174 158
302 440 319 825 259 230 174 158
302 432 346 879 230 230 174 158
309 432 357 879 213 259 174 158
309 432 393 825 201 174 158
315 409 416 738 201 296 158 158
315 401 473 716 201 296 153 158
315 401 581 695 230 290 148 158
315 401 716 662 230 230 153 158
315 416 716 610 230 230 153 158
322 416 610 590 230 230 161 158
322 424 673 524 241 230 158 158
322 424 842 473 236 227 158 158
322 409 896 424 230 230 169 158
322 393 662 401 230 218 163 163
322 393 561 357 213 218 163 163
336 386 489 343 213 218 169 163
336 371 481 322 213 218 174 174
336 393 473 322 199 218 158 174
336 393 498 336 201 221 158 174
336 409 534 336 207 213 158 174
336 424 657 357 207 213 158 174
364 432 662 393 207 201 158 174
364 432 662 393 207 196 158 174
364 432 343 302 662 346 207 196 153 174
364 371 322 302 662 322 213 196 153 174
371 357 322 302 673 329 207 190 153 180
371 357 315 302 695 336 207 190 158 185
37 336 290 302 711 336 224 185 158 185
382 [coomaas 290 302 (oo 336 |—coeeean 174 158 [ceenne

Monthly discharge of Beaverhead River at Barratts, Mont., for the year ending
September 30, 1924

Discharge in second-feet

Run-off in
Month acre-foet
Maximum | Minimum | Mean
382 302 332 20,400
440 336 407 24,200
43 290 328 20, 200
302 302 5,390
8 302 567 33,700
879 322 515 31,700
322 199 224 ;18,300
296 174 226 -13, 900
174 - 148 + 161 =9, 900
185 158 166 9,880

JEFFERSON RIVER NEAR SILVERSTAR, MONT.

Locarion.—In sec. 23, T. 2 8., R. 6 W., at hlghway bridge at Cornforth ranch,
Madison County, on road from Silverstar to Iron Rod, a station on Ruby
Valley branch of Northern Pacific Railway, § miles below junction of Beaver-
head and Big Hole Rivers.

DRAINAGE AREA.—7,840 square miles (measured on General Land Office map).

RECORDS AVAILABLE.—August 11, 1910, to September 30, 1916; July 22, 1920,
to September 30, 1924.

Gage.—Standard weight "and cable gage with enameled face; read by Ray
Cornforth.

DISCHARGE MEASUREMENTS.—Made from downstream side of highway bridge.

CHANNEL AND CONTROL.— Bed composed of gravel; fairly permanent. Left bank
high and clean. Right bank covered with brush and subject to overflow
during extreme floods.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.80 feet May
19 and 20 (discharge, 5,240 second-feet); minimum stage, 1.36 feet August
30 and 31 (discharge, 129 second-feet).

1910-1916; 1920-1924: Maximum stage recorded, 8.8 feet June 15, 1913
(discharge, 16,500 second-feet); minimum stage, 1.36 feet August 30 and
31, 1924 (discharge, 129 second-feet).

Ice—Stage-discharge relation seriously affected by ice.

Diversions.—Numerous irrigating ditches divert water above and below station.

REeGuLaTION —Flow partly regulated by two dams, one on Red Rock Creek near
Monida (storage used for irrigation) and one on Big Hole River near Divide
(storage used for power).

Accuracy.—Stage-discharge relation permanent except for December 31 to
February 12, when ice effect was present. Rating curve well defined
between 200 and 12,000 second-feet. Gage read to hundredths once daily.
Daily discharge ascertained by applying daily gage height to rating table,
except as explained in footnote to daily-discharge table. Records good.

Discharge measurements of Jefferson River near Silverstar, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis-
Date height | charge l ‘ Date height | charge

Feet Sec.t Feet Sec.-ft.
Dec. 12 s 2.60 1,090 || July 15, e ecmcceaaes 2.26 699
June 3. ... 3.42 2,240 || Aug. 12 . e 1.54 214

Daily discharge, in second-feet, of J tgfersoﬂ River near Silverstar, Mont., for the year

ending September 30, 1924
Day Oct. | Nov, | Dec. | Feb. | Mar. | Apr. | May | June | July ] Aug. | Sept.
!

1,230 | 1,390 2,320 | 2,830 564 329 137
1,250 | 1,390 2,500 | 2,540 500 305 145
1,250 | 1,360 2,800 | 2,240 500 245 145
1,280 | 1,340 3,210 | 2,160 500 223 145
300 | 1,330 3,320 | 2,080 580 223 190
330 | 1,280 3,320 | 2,000 780 172 245
390 | 1,300 3,100 | 2,000 948 201 353
440 | 1,250 2,900 | 2,000 970 190 365
470 { 1,200 2,900 [ 2,000 904 201 308
470 | 1,200 2,900 | 1,920 860 212 417
470 | 1,170 3,000 | 1,860 760 212 430
40 | 1,140 3,320 | 1,770 742 201 430
440 | 1,140 3,750 | 1,710 760 181 430
410 | 1,230 4,200 { 1,620 742 190 444
390 | 1,200 4,550 | 1,530 715 181 430
1,390 | 1,250 4,780 | 1,470 652 145 417
1,360 | 1,330 4,900 | 1,410 634 133 500
1,330 | 1,3 5,120 | 1,330 589 145 580
1,300 , 1,330 5,240 | 1,280 634 163 556
1,300 | 1,250 5,240 | 1,200 688 190 516
1,330 | 1,180 5,010 { 1,150 724 190 516
1,360 | 1,100 4,780 | 1,100 760 201 548
1,360 | 1,130 4,550 | 1,010 706 212 548
1,410 | 1,150 4,440 948 724 223 532
1,470 { 1,200 4,200 860 652 212 564
1,330 | 1,250 3,980 800 616 190 652
1,410 | 1,280 3,860 753 580 163 652
1,390 | 1,250 3, 640 706 516 154 670
1,360 | 1,200 3, 640 652 44 145 670
1,360 | 1,130 3, 420 598 404 129 670
________ 1,100 3,120 {acoeeos 305 129 | ..

Norte.—Discharge estimated on account of ice Dec. 31. Discharge not computed on account of severe
ice effect, Jan. 1 to Feb, 12. Discharge interpolated on account of missing gage heights Oct. 12, 15-23,
Dec. 4, 11, Feb. 19, Mar. 17, Apr. 20, May 31, June 1-2, and 27.
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Monthly discharge of Jefferson River near Silverstar, Moni., for the year ending
Sepiember 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1,230 860 1,070 65, 800
1,470 1,230 1,370 81, 500
1,390 1,100 1,240 76, 200
1,390 1,150 1,230 41, 500
1,200 1,130 1,160 71,300
2,700 1,180 2,060 123,000
5, 240 2,320 3,810 234, 000
2,830 508 1,520 90, 400
970 305 40, 600
329 129 193 11, 900
670 137 443 26, 400

MISSOURI RIVER BELOW HAUSER LAKE DAM, NEAR HELENA, MONT.

Location.—In SW. 1 sec. 29, T. 12 N, R. 2 W., at the Hauser Lake power
plant about 15 miles northeast of Helena, in Lewis and Clark County.

DrAINAGE AREA.—Not measured.

RECORDS AvaiLABLE.—December 27, 1922, to September 30, 1924.

GagE.—Stevens continuous recorder installed on operating platform of power
plant and connected to float in stilling well in exciter tailrace. Staff gage on
outside of well; read by employees of Montana Power Co.

DiscHARGE MEASUREMENTS.— Made from cable located three-fourths mile below
dam.

CHANNEL AND cONTROL.—Channel composed of heavy boulders and gravel.
Control is heavy gravel bar about 1,200 feet below power house; not subject
to shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 74.32 feet at
3 p. m. May 21 (discharge, 17,900 second-feet) ; minimum stage, 65.40 feet
at 7 p. m. September 14 (discharge, 500 second-feet).

1922-1924: Maximum stage recorded, 75.20 feet at 11.45 p. m. May 28,
1923 (discharge, 20,500 second-feet); minimum stage, 65.40 feet at 7 p. m.
September 14, 1924 (discharge, 500 second-feet).

Ice.—Not seriously affected by ice.

Diversions.—Numerous diversions from river and tributaries above and two
pumping plants located on Hauser Lake. )

REcULATION.—Operation of power plants above station controls low-water flow
and partly regulates flow at higher stages. Storage in the Hebgen Reservoir
controls flow of Madison River. - o

Accuracy.—Stage-discharge relatione permanent during year. Rating curve
well defined between 500 am 14,500 second-feet and fairly well defined above.
Daily discharge obtained from graph of recorder by use of discharge inte-
grator October 1 to December 31, 1923; January 1 to September 30, 1924,
determined by averaging hourly discharge. Records good..

CoorerATioN.—Gage-height records and daily discharge January 1 to September
30 furnished by Montana Power Co.

The following discharge measurements were made:
August 16, 1924: Gage height, 67.03 feet; discharge, 1,930 second-feet
August 16, 1924: Gage height, 67.03 feet; discharge, 1,940 second-feet.
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Daily discharge, in second-feet, of Missouri River below Hauser Lake Dam, near
Helena, Mont., for the year ending September 30, 192/

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

) RN 2,600 | 3,940 | 4,250 | 4,670 | 2,910 | 5,150 | 4,160 | 5,270 | 6,320 | 2,730 | 2,550 | 1,510
S 2,960 | 2,920 | 3,820 | 4,360 | 2,970 | 4,960 | 4,120 | 5,010 ) 5,860 | 2,660 | 2,600 ; 1,920
b S 2,850 | 3,160 | 4, 3,040 | 2, 4,670 | 4,100 | 2,360 | 4,360 | 3,060 | 1,660 | 3,380
[ TR 2,680 | 3,000 | 3,820 | 3,650 | 3,940 | 4,360 | 4,700 [ 4,070 | 3,760 | 1,790 | 1,840 | 2,880
[ S —— 2,900 | 4,020 | 3,610 | 3,580 | 6,510 | 4,410 | 5,770 | 6,780 | 3, 1,960 | 2,230 | 3,480
[ 3,380 | 4,340 | 2,920 | 2,430 | 5,720 | 4,510 | 6,170 | 7,510 | 3,600 | 2, 2,430 | 2,680
(. 2,920 | 4,120 | 3, 3,710 | 6,320 | 3,940 | 5,950 | 9,700 | 3, 2,790 | 3,170 | 1,280
- S, )y 3,760 | 3,500 | 3,480 | 4,780 | 3,940 | 5,990 | 9,240 [ 4,440 | 2,790 | 2,780 | 3,590
| S 3,140 | 4,910 | 3,180 | 3,380 | 4,840 | 3,990 | 5,950 | 8,280 | 5,410 | 2,980 | 2,070 | 2,940
100 3,250 | 4,780 | 3,420 | 3,600 | 5,750 | 4,100 | 6,510 | 7,570 | 5,860 | 2,900 | 1,260 | 3,290
W 3,140 | 4,480 | 3,590 | 3,510 | 6,620 | 4,260 | 7,180 | 6,980 | 5,140 | 2,910 [ 1,700 | 4,160
3,110 | 6, 4,070 | 6,190 | 8,010 | 4,190 | 2,880 | 2,500 | 4,050

3,750 | 5,540 | 4,260 | 5,950 | 8,320 | 4,390 | 2,050 | 2,550 | 3,450

3,820 | 5,550 | 4,260 | 6,130 | 8,980 | 4,410 | 3,090 | 2, 1,080

4,020 | 5, 4,220 | 6,640 | 11,600 | 3,650 | 4,770 | 3,320 } 2,730

3,850 | 5,910 | 3,730 | 7,000 | 11,700 | 4,190 | 3,510 | 2,660 | 3,030

3,680 | 6,280 | 4,360 | 8,200 | 12,200 | 4,220 | 2,500 | 1,550 | 3,350

3,540 | 6,300 | 4,530 | 9,020 | 13,400 | 4,440 | 3,110 | 1, 2,960

3,510 | 6,060 | 4,440 | 8,360 | 14,900 | 4,280 | 3,760 | 3,450 | 3,700

3,220 | 5,180 | 4,410 | 7,810 | 15,300 | 4,620 | 1,970 | 2,100 | 2,280

3,710 | 3,650 | 4,390 | 7,190 | 15,200 | 4,630 ) 3,000 | 1,940 | 1,360

3,130 | 4,050 | 4,240 | 6,400 | 13,500 | 4,160 | 2,550 | 3,610 | 3,510

3,090 [ 3,990 | 3,680 | 5,230 | 12,400 | 3,650 | 2,350 | 3,510 | 3,430

2,880 | 3,940 | 4,210 | 5,270 | 12,300 | 3, 2,440 | 2,070 | 4,020

2,760 | 4,460 | -4, 050 | 6,280 | 11,600 960 | 2,020 | 4,100 | 3,880

3,160 | 5,630 | 3,990 | 6,080 | 11,700 | 2,680 | 1,970 | 4,160 | 3,650

2,550 | 6,060 | 4,090 | 5,360 | 10,900 | 2,670 | 1,350 | 3,870 | 2,910

2,850 | 6,130 | 4,120 | 6,190 | 10,800 | 2,730 | 1,970 | 4,500 | 2,550

3,880 | 5,810 | 4,020 | 5,590 | 9,490 | 2,230 | 2,330 | 4,460 | 1,670

3,060 |.o.ono- 3,780 | 5,320 | 6,130 | 2,800 | 3,140 | 3,650 | 1,830

2,820 |oenoo. 4,120 | ... 5,770 |oonnnd 2,520 | 3,130 |-....o.

Monthly discharge of Missouri River below Hauser Lake Dam, near Helena, Mont.,
Sor the year ending September 30, 1924

Discharge in second-feet
Run-off in.
Month acre-feet
Maximum | Minimum | Mean
4,840 2,600 3,530 217, 000
4,910 2,920 4,090 243, 000
4,730 2, 580 3,480 214, 000
4,670 2,430 3,440 212, 000
6, 620 2,730 5,150
5,150 3, 680 4,230 260, 000
9,020 4,100 6,160 367, 000
15, 300 2,360 9, 580 )
6,320 2,230 4,090 243, 000
4,770 1,350 2, 660 164, 000
4, 500 1,260 2,770 170, 000
160 1,080 | 2,880 171, 000
15, 300 1,080 4,340 | 3,150,000

MISSOURI RIVER AT FORT BENTON, MONT.

Location.—In NE. Y sec. 26, T. 24 N., R. 8 E., on highway bridge at Fort
Benton, Chouteau County. .

DrAINAGE AREA.—24,600 square miles.

RECORDS AvAILABLE.—June 16, 1881, to November 14, 1891, and July 1, 1902
to September 30, 1924. Prior to 1918 open-water season only.

-
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GAGE.:-—OGtOber 10, 1920, to April 24, 1924, Stevens continuous water-stage
recorder on downstream side of bridge pier and a standard chain gage on
upstream side of bridge. April 25, 1924, recorder gage moved to left bank
just below abutment and set at datum 1.00 foot below that of previous gage.
Both gages set to datum but do not read same.

CHANNEL AND coNTROL.—Channel composed of coarse gravel and sand. Control
is rock ledge covered with heavy boulders located 1,000 feet below gage;
practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.13 feet
(datum April 25, 1924) at 5.20 p. m. May 21 (discharge, 24,300 second-feet);
minimum stage, 0.86 foot (datum April 25, 1924) December 11 (discharge,
2,700 second-feet).

1881-1901; 1902-1924: Maximum stage recorded, 16.3 feet (datum of
April 25, 1924) June 7, 1908 (discharge, 107,000 second-feet); minimum
discharge, 1,420 second-feet August 17, 1919.

Prior to 1918 open-season records only; discharge may have been less
during winter.

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—Numerous diversions from tributaries.

RecuraTioN.—Flow partly regulated by operation of storage reservoirs and
power plants of Montana Power Co. above station.

Accuracy.—Stage-discharge relation permanent during year except when affected
by ice. Two rating curves used owing to fact that inside staff and outside
chain gage do not read same at all stages; the curve for inside staff well
defined between 3,000 and 16,000 second-feet and the other (chain) well
defined between 2,500 and 50,000 second-feet. Gage heights from observer’s
readings once or twice daily to hundredths used October 1 to December 29,
February 5 to April 25, May 17-20, and May 31 to June 23. Gage heights
from graph of Stevens recorder used for remainder of year except December
30 to February 4. Daily discharge ascertained by applying mean daily
gage height to rating table except during ice period, when discharge for
Missouri River at Volta plant as computed by engineers of Great Falls
Power Co. was used. Records for open channel good; others fair.

Discharge measurements of Missouri River at Fort Benton, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis-
Date beight | charge Date beight | charge
Feet Sec.-ft. Feet Sec.-ft.
Dec.d .o ceeccceaes 0.93 5,230 || ADPr. 25 oo eiemcaeees 53.20 9,680
Mar. 3ot °.95 5,330 || Aug. 28 o ieeaeas ———-] b1.04 3,150

& Chain gﬁe reading at original datum.
b New staff gage at datum 1.0 foot lower than original.
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Daily discharge, in second-feet, of Missouri River at Fort Benton, Mont., for the
year ending September 30, 1924

Day Oct. | Nov. | Dee, | Jan, | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept."
080 | 5,520 { 3,690 | 4,560 | 6,780 | 4,940 | 9,300 | 13,100 | 5,470 | 3,730 | 3,640
940 | 5,670 | 3,660 | 4,730 | 6,700 | 5000 | 9,360 | 11,300 | 5,080 | 3,540 | 3,600
020! 6,260 | 5,040 | 4,900 | 6,880 [ 5,000 | 10,800 | 10,800 | 5,260 | 3,300 | 3,860
080 [ 5,770 | 5,300 | 4,240 | 6,950 | 4,850 | 12,600 | 10,000 | 4,730 | 3,520 [ 3,620
190 | 5,520 | 5,300 | 5,390 | 6,810 | 5870 | 14,100 [ 9,920 | 4,730 | 3,600 | 3,770

4,020 | 5,360 | 4,810 | 5,240 | 7,020 | 6,060 | 11,300 | 8,330 | 4,700 | 3,460 | 3,600
4,050 | 6,950 | 4,440 | 2,740 | 5,240 | 6,260 | 8,770 | 8,110 | 4,860 | 3,500 | 3,750
4,190 | 6,160 | 4,590 | 2,860 | 5,180 [ 6,670 | 10,900 | 8,880 | 4,810 | 3,480 { 3,500
4,190 | 6,160 | 4,630 | 4,560 | 5, 8,570 | 13,600 | 9,320 520 | 3,730
3,730 | 6,330 | 4,640 | 5,770 | 4,850 | 9,480 | 15,200 | 8,920 | 4,550 | 3,350 | 3,910
5,770 | 2,700 | 4,450 | 5,240 | 5,180 | 10,100 | 17,300 ( 9,440 | 4,470 | 4,050 | 3,750
6,000 | 2,960 | 4,320 | 4,560 | 5,150 | 12,500 | 17,600 | 11,700 | 4,390 | 3,480 | 3,710
5,770 | 5,210 | 4,320 | 7,960 | 5,240 | 12,200 | 18,200 | 11,800 | 4, 3,520 | 3,910
5,870 { 3,630 | 4,000 (10,300 | 5, 12,000 | 18,600 | 11,900 | 4,370 | 3,520 | 3,660
5,550 | 3,760 | 4,050 | 8,960 | 5,460 | 11,500 | 18,600 | 12,500 | 4,220 | 3,520 | 3,960
5,490 | 5,490 | 3,650 | 9,400 | 5,180 | 9,440 | 19,700 | 11,700 | 3,930 | 3,520 | 3,910
5,770 ! 5,520 | 4,160 ! 9,000 | 4,850 ! 8,880 | 22,300 ' 11,300 | 4,810 } 3,540 | 4,150
5,460 | 5,770 | 4,020 | 7,880 | 4,640 | 8,840 | 23,800 | 11, 4,650 | 3,540 | 4,000
5,550 | 3,760 | 4,350 | 6,670 | 4,580 | 10,600 | 23,400 | 11,000 | 3,980 | 3,350 | 4,000
5,610 | 3,650 | 4,100 | 5,610 | 5,150 | 11,900 | 23,100 | 10,500 | 3,710 | 3,680 | 4,000
5,460 | 5,240 | 3,720 | 5,770 | 5,180 | 12,100 | 23,400 | 10,100 | 4,100 | 3,710 | 3,960
5,800 | 4,080 | 3,840 | 7,770 | 5, 10,800 | 23,300 | 9,720 | 4,170 | 3,350 | 3,640
5610 | 4,270 | 4,560 | 7,300 | 4,700 | 10,700 | 22,700 | 9,600 | 4,100 | 3,310 | 3,820
5,240 | 4,440 | 4,430 | 6,670 | 5,150 | 10, 22,400 | 8,680 | 4,000 | 3,330 | 3,400
4,080 | 4,500 | 5,610 | 5,420 | 10,200 | 21,200 | 8,430 | 3,770 | 3,440 | 3,120
5,240 | 4,190 | 4,470 | 5,240 | 5,240 | 9,550 | 20,600 | 8,180 | 3,060 | 3,350 | 3,400
4,910 | 2,910 | 4,290 | 5,180 | 5, 9,550 | 20,100 | 7,750 | 2,050 | 3,540 [ 3,6
4,850 | 3,000 | 3,770 | 5,870 | 4,700 | 9,820 | 18,000 | 6,960 | 3,070 | 3,540 | 3,390
5000 [ 4,020 | 4,490 | 6,330 | 5,150 | 9,980 | 15,400 | 6,420 | 3,160 | 3,540 | 3,370
5,180 | 3,290 | 4,140 {_._____| 5,000 | 9,820 | 15,300 | 6,390 | 2,980 | 3,600 { 3,7
....... 3,790 | 4,410 |.......| 5460 ._._.___[ 14,300 .._._..__| 3,030 | 3,390 |..._...

Monthly discharge of Missouri River at Fort Benton, Moni., for the year ending
: September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

6,330 , 180 4,440 273, 000
6,000 3,730 5,020 299, 000
6,950 2, 700 4,690 288, 000
e 5,300 3,650 | 4,330 266, 000
s 10653060 2,740 6,080 .. 350, 000
7,020 4, 580 5, 430 . 334,000
12, 500 4, 850 9,120 543, 000
23,800 8,770 17,300 1, 060, 000
13,100 6, 9, 800 583, 000
5,470 2,950 4, 200 258, 000
4, 050 3,300 3,510 216, 000
September . - oot eaaceem———amn 4,150 3,120 3,720 221, 000
The year....... e emmmcamcmmameememmaeame—————— 23, 800 2,700 6,460 4, 690, 000

MISSOURI RIVER AT LEAVENWORTH, KANS,

Location.—In NE. }{ sec. 36, T. 8 S., R. 22 E., at Leavenworth Terminal
Railway & Bridge Co.’s bridge in Leavenworth, Leavenworth County, 215
miles below Fort Leavenworth and Fort Leavenworth bridge, 414 miles
below Bee Creek, 6 miles above Platte River, and 425 miles above mouth.

DRAINAGE AREA.—428,000 square miles.
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RECORDS AVAILABLE.—April 1, 1922, to September 30, 1924. The Leaven-
worth Terminal Railway & Bridge Co. has obtained records of stage since
1878.

Gage.—Chain gage on upstream handrail of bridge, read by Grant Parker.
Zero of gage is 300 feet above St. Louis city datum.

DiISCHARGE MEASUREMENTS.—Made from dewnstream side of bridge.

CHANNEL AND coNTRoL.—Bed composed of silt and sand; clean except for
lodged driftwood on sand bars; shifting. Ne well-defined contrel; stage-
discharge relation subject to change.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 49.3 feet
June 28 (discharge, 221,000 second-feet); minimum discharge, 13,600
second-feet while river was frozen, January 5-15.

1922-1924: Maximum discharge, 344,000 second-feet July 7 and 8,
1923; minimum discharge, 5,300 second-feet while river was frozen in De-
cember, 1922.

1878-1899: The Missouri River Commission published a maximum stage
of 53.06 feet for the flood of April 29 and 30, 1881, and a minimum stage
of 30.68 feet December 26, 1883.

Accuracy.—Stage-discharge relation net permanent; seriously affected by ice
during winter. Rating curve used until April 5 fairly well defined below
50,000 second-feet; curve used afterwards fairly well defined below 180,000
second-feet. Gage read to tenths once daily. Daily discharge ascertained
by applying daily gage height to rating table except as noted in footnote to
table of daily discharge. Records fair for medium and low stages; peor
for high stages and fer periods of ice effect.

Discharge measuremenis of Missourt River at Leavenworth, Kans., during the year
ending September 30, 1924

Gage Dis- Gage Dis-
Date beight | charge Date beight | charge
Feet Sec.-ft. Feet Sec.-ft.
Dec. 15 o ieeas 39. 09 30,100 :| June 22 ... ... 46.23 131, 000
Feb. 13 s 38. 94 28,000 | Aug. 19 .o oeool. 41.36 46, 600

Daily discharge, in second-feet, of Missouri River at Leauenworth Kans., for the
year ending September 30, 192/

Day Oct. | Nov. | Dec. { Jan. | Feb. ‘Mar Apr. | May | June [ July | Aug. | Sept.
36,000| 17, 800/ 20, 100 66,000 94, 000 55,400f 28, 200
36, 000| 20, 100 63,200 90, 600 53,000 26, 400
36, 900( 15, 2060| 20, 55, 400; 88, 000 53; 27, 000
36, 000( 14, 400/ 21, 100 53, 000 84, 000} 53, 33, 800
34, 400| 13, 600 21, 600 50, 800 82, 000 53,000| 32,400
34, 400| 13, 600] 22, 600 47, 800; 80, 000| 56, 600 33, 100
33,600 13, 600{ 24, 400 47,800( 78,000 55,400( 28,
30, 700! 13, 600| 25, 600| 6 45, 800| 86, 000) 56, 25, 800
, 30, 000| 13, 600] 28, 600] 50, 800/108, 000 61,800/ 24, 600
39, 700} 30, 000 13, 600 32, 800] 55, 400{120, 000 69, 24,100
37, 800] 30, 000| 13, 600| 29, 300| 57,900] 92, 000 73, 500| 23, 600
41,700, 30, 000 13, 600 25, 000| 54, 2001 96, 000 69,000 24,100
40, 700| 30, 700! 13, 600| 28,000| 54 51, 900{138, 000 60, 500| 23, 100
30, 700 13, 600 26, 800, 49, 800(158, 000} _ 51, 900} 22, 600
29, 300 13, 600 25, 600 46, 800/130, 000] 45,800| 22, 600
28, 600 14, 400 30, 000 46, 800,138, 000) 43, 000 23, 600
28,600 15, 200| 29, 300 45,8001149, 000 143,000 24, 600
27, 400 :15, 6001 28, (00;. 4 44, 800158, +48,:80D;- 23, 100
25, 6001 16,400| 28, 000| 44, 800,161, 000! 46, 800 22, 600
24, 400| 16, 900] 27, 400] 76, 000{112, 060] 63, 200'182, 000 - 43,000, 23, 600
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Daily discharge, in second-feet, of Missouri River at Leavenworth, Kans., for the
year ending September 30, 1924—Continued

Day Oct. | Nov. | Dec. | Jan Feb. | Mar. | Apr. | May | June | July { Aug. | Sept.
51,700 37,800 24,400 16,900 30,000] 65, 500] 98, 000! 66, 000|161, 000/125, 000} 39, 400| 23, 600
1, 000| 37,800| 24,400| 17, 400| 30, 700| 55, 400! 86,000 57, 900|130, 000112, 000| 36, 100| 24, 600
62, 500, 36,900 25,000{ 17,800 26,800| 54, 100| 80, 000| 54, 200|164, 000|108, 000| 34, 500| 24, 100
55, 400| 36, 900] 23,800, 18, 200 28,000/ 54,100/ 73, 500 50, 800|143, 000100, 000/ 33, 800; 23, 600
50, 500! 36, 900| 23,800 18,700| 27,400 62, 500, 66,000 48, 800|149, 000| 98, 32, 400 22, 600

100| 36,000{ 23, 800| 18,700 28,000 64,000 73,500 47,800(194, 000 80, 000| 33, 100| 22, 600
800! 36,000| 25,000| 19, 200{ 26,800| 61,000 70, 500| 56, 600200, 000 73, 500| 33,800} 28, 200
900! 36,000( 25,000] 19, 200! 28,000/ 62, 500| 67, 500/ 78, 000,221, 000| 67, 500 32,400| 26, 400
800| 36, 000 25, 000 19,600[ 26, 800{ 64, 000{ 75, 0001215, 000| 63, 200 31, 200; 25, 200
700( 36, 000{ 25,600 19,600 . . 70,000| 75,000/ 88, 000[215, 000{ 59, 200| 28, 200 29, 400
800| ... 23,800’ 19, sooi _______ 70,000(____._ 92,000 ... 55,400| 28,200|_ ...

Norte.—Stage-discharge relation affected by ice Jan. 1 to Feb. 11; discharge estimated from gage heights
at Leavenworth and Kansas City, observer’s notes, and weather records.

Monthly discharge of Missouri River at Leavenworth, Kans., for the year ending
September 30, 1924

[Drainage area, 428,000 square miles]

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
138, 000 42, 760 71,300 4, 380, 000
43, 800 36, 000 39, 000 2, 320, 000
36, 960 23, 800 28, 800 1, 770, 000
19, 600 13, 600 16, 000 984, 000
32, 800 20, 100 26, 500 1, 520, 000
86, 000 31,400 | 55,600 | 3,420,000
143, 000 51,700 87, 200 5, 190, 000
92, 000 , 800 57,100 3, 510, 000
221, 000 78,000 | 137,000 8, 150, 000
197, 000 55, 400 98, 400 6, 050, 000
73, 500 28,200 | 46,900 | 2,880,000
33, 800 22, 600 25, 600 1, 520, 000
221, 000 13, 660 57,500 | 41,706,000

GRASSHOPPER CREEK BASIN
GRASSHOPPER CREEK NEAR DILLON, MONT.

LocaTioN.—In NW. 3£ sec. 26, T. 8 8., R. 10 W., 5 miles above Barratts and 14
miles above Dillon, Beaverhead County.

DRAINAGE AREA.—360 square miles (measured on Forest Service map of Beaver-
head National Forest).

RECORDS AVAILABLE.—March 10, 1921, to September 30, 1924.

Gaaee.—Vertical staff with enamel facg; read by Mrs. Laura Anderson.

DISCHARGE MEASUREMENTS.—Made by wading at gage or from bridge one-
eighth mile above.

CHANNEL AND CONTROL.—Banks high and covered with brush. Stream bed
composed of boulders and coarse gravel; subject to shifts.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.05 feet
April 13 (discharge, 120 second-feet); minimum stage, 3.85 feet August 28
to September 3 (discharge, 0.5 second-foot).

1921-1924: Maximum discharge recorded, 543 second-feet May 28, 1922;
minimum discharge,.0.5 second-foot August. 28 to September 3, 1924.
Ice.—Stage-discharge relation seriously affected by ice.
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Diversions.—Considerable water diverted for irrigation above gage.

RecuraTioN.—None.

21

Accuracy.—Stage-discharge relation affected by ice and by shifting control.
Two rating curves used during year; one, applicable indirectly October 1
to December 4 (except for few days affected by ice), is well defined between
20 and 350 second-feet. The other curve, applicable directly or indirectly
Mareh 20 to September 30, is well defined between 10 and 60 second-feet.
Gage read twice daily to half-tenths October 1 to December 4 and once
daily December 5 to September 30. Daily discharge ascertained by apply-
ing mean daily gage height to rating table, using indirect method October 1
to December 4 and June 21 to Aygust 11. Records fair.

Discharge measurements of Grasshopper Creek near Dillon, Mont., during the year

ending September 30, 1924

Gage Dis- Gage Dis- = Gage | Dis-
Date | height | charge Date height | charge Date height | charge
Feet Sec.~fi. Feet | Sec.-t.
4. 55 33.2 4.23 10.8
4.79 11.2 4,20 12.8
4.61

o Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Grasshopper Creek near Dillon, Mont., for the
year ending September 30, 1924

Day Oct. | Nov. | Dee. | Mar. | Apr. | May | June | July | Aug. | Sept.
34 46 56 48 76 68 7 6 0.5
34 46 56 54 68 68 5 6 .5
34 58 56 68 61 68 3 6 .5
34 58 56 76 61 48 3 6 1
34 54 84 54 42 16|- 9 1
34 50 68 48 37 54 12 7
34 46 84 42 42 36 12 5
34 46 30 92 48 48 27 12 3
37 46 30 92 54 48 16 12 3
38 46 101 54 54 12 12 3
38 51 ! 110 54 54 2| 12 3
38 51 110 61 68 22 13 ]
38 51 24 120 89 68 22 13 5
38 51 101 101 54 11 13 5
38 101 101 42 9 10 7
38 44 76 101 37 6 7 7
42 46 33 68 101 28 6 10 7
42 48 35 68 110 20 7 7 10
42 51 35 68 110 20 9 7 10
42 51 37 68 110 20 12 7 13
42 52 37 68 101 19 12 7 13
42 54 25 37 76 101 16 10 7 13
46 56 .37 84 101 15 10 7 13
46 56 37 76 101 15 10 7 10
46 51 37 68 110 1 10 5 10
44 51 37 68 110 14 8 3 13
46 53 37 68 101 12 8 2 13
46 56 37 68 92 11 5 ] 13
46 58 37 68 76 11 5 .5 16
46 56 37 68 76 11 5 P 16
46 |oceaeons 37 76 6 [ 7 PR

NoTE —Sm;e—dwcharge relation affected by ice; discharge interpolated;
18, 21, 22, 27, 28, 30; discharge estimated De¢. 1-4, 5-12, 14-31, and Mar. 1-61, 18, and 19; disc

computed for January and February.

Oct. 30, 31, Nov. 1, 5,8, 9, 12,
hn:genat
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Monthly discharge of Grasshopper Creek near Dillon, Mont., for the year ending
September 30, 1924

Discharge in second-feet
! Run-off in
- Month acre-feet
Maximum | Minimum | Mean
46 34 40.0 2, 460.
58 44 51.0 3,030
56 24 30.3 1, 860+
37 30 33,1 2,040
120 48 79.0 4,700
110 42 82.2 5,050
68 11 35.6 2,120
54 12.4 762
13 5 7.48 460
16 5 7.55 449

BIG HOLE RIVER BASIN
BIG HOLE RIVER NEAR MELROSE, MONT.

Location.—In SE. 14 sec. 27, T. 3 S., R. 9 W., at highway bridge at Browns
siding on Oregon Short Line Railroad, 8 miles south of Melrose, Silver Bow
County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—March 15 to September 30, 1924.

Gage.—Stevens continuous recorder in wooden shelter on left bank referred to
staff gage in well.

Di8CHARGE MEASUREMENTs.—Made from highway bridge or by wading.

CHANNEL AND CcONTROL.—Channel composed of heavy gravel and sand between
large boulders. Control is riffle of same material about 400 feet below gage
and subject to change due to the movement of sand and gravel between the
boulders.:

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.00 feet at
2 p. m. May 19 (discharge, 4,600 second-feet); minimum stage, 1.02 feet at
11.30 p. m. September 3 (discharge, 228 second-feet).

IceE.—None during 1924.

Diverstons.—Several small diversions for irrigation above station.

REecuLATION.—Operation of power plant above station causes some fluctuation
in stage.

Accuracy.—Stage-discharge relation affected by change of control. The rating
curve is well defined between 250 and 2,400 second-feet. Gage heights
determined from graph of Stevens recorder for period March 15 to September
27. No record September 28-30. Daily discharge ascerfained by apply-
ing mean daily gage height to rating table except for-period June 15 to July
31, when indirect method was used. Records good.

Discharge measurements of Big Hole River near Melrose, Moni., during the year
ending September 30, 1924,

Gage Dis- Gage Dis- Gage | Dis.
Date beight | charge Date height | charge Date height | charge
Sec.-ft. Feet | Sec.ft. Feet | Sec.-ft.
340 (| June 6.. _.... 4.00 2,070 || July 14__._._..[ "2.33 837
. ;, ﬁg June 27__._.._. - 2.58 ~808 || Aug. 13- ... 1,50 318
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Daily discharge, in second-feet, of Big Hole River near Melrose, Mont., for the year

ending September 30, 1924

Day Mar. | Apr. | May | June | July | Aug. | Sept.

1,640 | 2,520 652 360 233
1,060 | 2,366 | 615 348 233
2,300 | 2,280 576 346 231
2,580 | 2, 571 340 231
2,620 | 2,160 658 331 233
2,300 { 2,060 746 326 246
2,140 | 1,900 729 320 250
2,000 | 1,840 718 324 248
2,110 | 1,880 707 322 248
2,280 | 1,870 674 324 250
2,650 | 1,760 595 322 251
2,980 1 1,660 576 317 253
3,300 | 1,670 600 313 251 -
3,600 | 1,620 [ - 636 307 253 -
3,820 1,570 590 250
4050 | 1,470 | 536
4310| 1340| 507
4,470 1 1,260 467
4,520 | 1,210 511
4,440 1 1,130 535

348 | 1,020 | 4,200 1,070 544

348 | 1,340 | 4,110 | 1,000 544

348 | 1,870 | 4, 958 562

348 | 2,110 | 3,870 893 566

348 | 1,660 3, 858 527

338 ) 1,200! 3,770 820 483

343 | 1,310 | 3,470 800 448

356 | 1,380 | 3,140 788 420

343 | 1,870 3 740 405

350 | 1,360 | 3,010 685 382

350 2,780 374

Monthly discharge of Big Hole River near Melrose, Mont., for the year ending

September 30, 1924

Discharge in second-feet
Month Runoft o
Maximum | Minimum | Mean
356 338 347 11, 000
2,400 346 1,150 68, 400
4,520 1,640 3,210 197, 000
2,520 685 1,480 88, 100
746 374 563 34, 600
360 231 204 18,100
2711 231 249 13,300
The period. ..o ceemcoemmcccccannne- - o 430, 000

WILLOW CREEK BASIN
WILLOW CREEK NEAR WILLOW CREEK, MONT.

Locarion.—In sec. 18, T. 1 8., R. 1 E., at highway bridge at Harwood’s ranch
7 miles south of Willow Creek, in Gallatin County.
DrAINAGE AREA.—164 square miles (measured on topographic maps).
RECORDS AVAILABLE.—September 5, 1919, to September 30, 1924.
GageE.—Weight and cable on upper handraxl of bridge installed August 15, 1923,
at independent datum. Temporary gage, used while new bridge was being
built, read July 8 to August 14, 1923, was set on June 12 to read same as

original gage. Gage read by Lou V. Harwood.
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Di1scHARGE MEASUREMENTS.—Made from bridge or by wading at rifle below
gage.

CHANNEL AND CONTROL.—Stream bed composed of sand and gravel; shifting.
Banks low and covered with brush.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.10 feet June
19 (discharge by indirect method, 143 second-feet); minimum stage, 0,90
foot (new datum) August 21, 24, 26, and 30 (discharge, 10 second-feet).

1919-1924: Maximum stage, 3.40 feet June 21 and 22, 1922 (discharge,
456 second-feet); minimum stage, 0.82 foot September 6, 1919 (discharge,
5.5 sécond-feet).

Ice.—Stage-discharge relation seriously affected by ice.

DiversioNs.—Numerous diversions for irrigation both above and below gage.

REGULATION.—None.

Accuracy.—Stage-discharge relation not permanent; also affected by ice.
Rating curve fairly well defined between 20 and 75 second-feet. Gage
read to hundredths once daily, except January 1 to March 22, when readings
were discontinued. Daily discharge ascertained by applying daily gage
height to rating table; shifting-control method used March 23 to August 11.
Records fair.

CoorerATION.—The South Branch Irrigation District pays observer.

Discharge measurements of Willow Creek near Willow Creek, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.fi. Feet | Sec-ft. Feet | Sec.-ft.
1. 50 226,2 {| May 13 2.06 130 July 15._...___. 1.44 45.1
1.46 43 June 2__.__ 1.15 26.9 || Aug. 11___.___. 1.12 2L.7
1. 56 67 June 20___ 1.46 49

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Willow Creek near Willow Creek, Monl., for the
year ending Seplember 30, 1924

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
34 61 46 59 34 44 19 12
33 69 48 70 31 45 23 13
34 70 48 77 47 40 18 15
34 64 53 82 51 38 17 14
36 62 55 80 66 38 17 13
34 66 60 86 70 39 16 13
36 64 78 73 41 15 14
38 61 143 101 73 41 18 14
38 54 133 69 46 17 15
40 55 114 103 69 48 16 17
42 51 104 112 70 47 18 17
42 50 101 117 65 47 17 19
41 45 106 129 60 49 15 19
39 44 98 13 60 49 14 20
39 46 88 127 56 48 14 21
41 46 |- 84 129 53 48 15 21
44 45 |. 73 123 49 32 13 29
44 47 |- 66 9 49 30 14 32
44 47 | 62 82 46 32 13 .23
38 44 |l 68 64 48 41 12 21
45 46 |oeeeana 65 55 48 38 10 21
38 48 |occeeo- 66 47 46 45 11 23
38 49 37 69 45 47 37 11 24
38 47 62 42 47 34 10 24
29 46 69 36 45 27 11 24
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Daily discharge, in second-feet, of Willow Creek near Willow Creek, Mont., for the
year ending September 30, 1924—Continued

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
45 41 69 34 45 25 10 26
50 38 35 70 28 4 23 12 26
44 4 37 68 29 45 21 13 27
41 29 37 68 28 44 19 12 31
49 27 41 61 30 41 19 10 33
54 [ ... 41 |- 32 |oaas 20 ) B O AU

Nore.—Stage-discharge relation affected by ice Nov. 30 to Mar, 1; discharge estimated Nov. 30; dis-
charge not computed Dec. 1 to Mar, 22.

_ Monthly discha}ge of Willow Creek near Willow Creek, Mont., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
54 29 40. 1 2,470
70 27 49.9 2,970
41 32 36.4 652
143 46 76.5 4, 550
133 28 76.2 4,690
73 31 53.0 3,150
49 19 37.1 2,280
23 10 14.3 879
33 12 20.7 1,230

MADISON RIVER BASIN
MADISON RIVER NEAR YELLOWSTONE, MONT.

LocarioNn.—250 feet upstream from old footbridge at ford on old Gallatin trail,
just north of stage road to Yellowstone, in front of Riverside ranger station
and 4 miles east of Yellowstone and west boundary of Yellowstone National
Park. Gibbon and Firehole Rivers unite to form Madison River 8 miles
upstream.

DRAINAGE AREA.—410 square miles (measured on topographic maps).

REcCORDS AVAILABLE.—June 16, 1913, to September 30, 1924.

Gacge.—Friez water-stage recorder installed October 20, 1918, on left bank;
inspected by park rangers attached to Riverside ranger station. Prior to
October 10, 1918, a vertical staff on left bank 500 feet below and at different
datum was used.

DISCHARGE MEASUREMENTS.—Made from ecable two-thirds mile below gage or
by wading.

CHANNEL AND coNTrROL—Bed composed of gravel and boulders; somewhat
rough; different controls for recorder and staff gages both practically perma-
nent. One channel at all stages. Aquatic growth is present during greater

" part of year and at times causes backwater.

EXTREMES OF DISCHARGE.—Maximum discharge, 864 second-feet May 16 and
17; minimum stage, 1.1 feet (vertical staff) February 2 (discharge, 284
second-feet). '

1913-1924: Maximum stage recorded, 2.64 feet (vertical staff) at 6 p. m.
June 10, 1917 (discharge, 1,950 second-feet); minimum stage that of Febru-
ary 2, 1924. .

Ioe.—Stage-discharge relation not seriously affected by ice. Temperature of
water during extremely cold weather kept above freezing point, except for
short periods, by numerous hot springs and geysers.

63482—28 3
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Diversions.—None above station.

RequLaTioN.—None.

Accuracy.—Stage-discharge relation slightly affected at times by aquatic growth.
Two well-defined rating curves used. Operation of water-stage recorder
satisfactory prior to October 28 and after May 17. During remainder of
year staff at original gage site was read to tenths about once a week. Daily
discharge ascertained by applying daily gage height to rating table except
as indicated in footnote to table of daily discharge. For period when water-
stage recorder was operated, mean daily gage height was obtained by inspec-
tion of recorder graph. Records good for periods when water-stage recorder
was in operation; others poor.

/

Discharge measurements of Madison River near Yellowstone, Mont., during the
year ending September 30, 1924

Gage height Gage height
Date Discharge Date Discharge
Old staff | J¥ater old staft | J¥ater.
8388 | “oorder gage corder
Feet Feet Sec.-ft. Feet Feet Sec.ft.
1.35 3.75 466 || Aug.20_ _.________ 1.18 3.62 319
1.26 3.70 421 || Aug. 250, ... 1.16 3.61 322
1.20 3.64 355 || Sept. 6cccumaaaa oo 1.22 3.67 372

Daily discharge, in second-feet, of Madison River near Yellowstone, Mont., for the
year ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
380 N 300 } 480 610 480 370 361 333
344 420 370 284 561 471 370 352 340
344 610 512 471 370 352 348
344 432 353 494 462 370 344 356
344 477 452 414 336 363

380 390
352 520 459 452 404 336 370
361 442 468 424 336 352
361 424 484 500 336 344
370 340 315 486 500 424 336 361
378 353 424 548 500 386 336 452
367 424 610 462 378 327 361
355 711 442 378 327 336
344 470 812 442 424 327 327
353 812 433 378 336 327
362 425 353 2 812 | 428 352 336 318

4

370 350 353 512 864 424 352 327 318
379 864 414 352 327 327
388 722 414 | 352 327 370
397 470 700 452 361 327 352
406 370 424 656 462 490 327 370
414 353 623 442 590 378 367
414 424 612 414 442 361 364
442 395 395 344 361
414 590 395 386 327 358
414 432 38 580 386 378 318 356

5
433 380 510 590 386 | 370 318 353
433 353 550 378 370 318 350
- 390 395 3260 530 378 386 318 347
420 360 517 378 370 | 318 344
503 | 378 361 318 336
346 || 490 || 361 825 luceeeea

Nore.—No gage height{and discharge estimated Oct. 1, Feb.1,and for other periods, indicated by braced
figures which show the estimated mean discharge for those periods; discharge interpolated Oct. 11-12,
14-20, May 2, 4-7, 9-10, 12, 14, 20-30, June 7-8, 15, Aug. 31, Sept. 1-5, and 21-28. Old staff gage, 500 feet below
trail crossing, read Nov. 10 to May 17, when conditions were unfavorable at recorder; stage-discharge rela-
tion affected by ice for short period in January.
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Monthly discharge of Madison River near Yellowstone, Mont., for the year ending
September 30, 1924

[Drainage area, 410 square miles]

Discharge in second-feet Run-off
Month Per
Maximum | Minimum | Mean squ.z;re Inches | Acre-feet
mile
0. 939 1.08 23,700
367 . 895 1.00 21,800
418 1.02 1.18 25, 700
353 .861 .99 21, 700
332 .810 .87 19,100
397 . 968 112 24,400
494 1.20 1.34
606 1.48 L7 37,300
435 1.06 1.18 25, 900
395 .963 1.11 24, 300
334 .815 .94 5
352 . 859 .96 20, 900
406 990 13,48 295, 000

CROW CREEK BASIN
CROW CREEK NEAR RADERSBURG, MONT.

Locatmion.—In NE. 14 sec. 23, T. 6 N., R. 1 W., at Glendale Forest Station
in Jefferson National Forest, 1 mile above mouth of Slim Sam Creek and 6
miles northwest of Radersburg, Broadwater County.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 17 to September 30, 1924. May 26, 1919, to
September 30, 1922, at old location 600 feet below mouth of Slim Sam Creek.
Records not comparable during spring run-off.

Gage.—Stevens continuous water-stage recorder in wooden shelter on left bank,
Observer, M. J. Steere.

DiscHARGE MEASUREMENTS.—Made from bridge below Slim Sam Creek or by
wading.

CHANNEL AND coNTROL.—Channel composed of gravel and heavy boulders. No
well-defined control. Banks high and covered with brush and not subject
to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.02 feet at
9 a. m. May 17 (discharge, 734 second-feet); minimum stage, 1.02 feet at 4
a. m. September 5 (discharge, 9.7 second-feet). )

1919-1922; 1924: Maximum discharge recorded, 317 second-feet at 6 a.
m. June 8, 1920; minimum discharge, 2.5 second-feet March 7 and 14, 1922.

Ice.—No ice during period of records for 1924.

Diversions.—None above station but all of normal flow is used below.

REGuLaTioN.—None. )

Accuracy.—Stage-discharge relation permanent during year. Rating curve
fairly well defined. Daily gage height obtained from graph of the Stevens
recorder by inspection or by straight-line method. Daily discharge ascer-
tained by applying mean daily gage height to rating table except April 19-20
and 22-24 when discharge was interpolated. Records good.

CooreraTioN.—Gage heights furnished by Gerharz-Jaqueth Engineering Co.
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Discharge measurements of Crow Creek near Radersburg, Moni., during the period
October 1, 1922, to September 30, 1924

Gage Dis- Gage Dis- Ga Dis-
Date height | charge Date height | charge Date height { charge
1922 ‘ Feet | Sec.-ft. Sec.-ft.
Oct. 21 ... 0.68 17.3 9.1
Dee. 28..._._.. .56 8.3 119
106
1923 3L.9
Jan, 22 .. .. .72 8.3 12,7

@ New gage installed at new location at independent datum.

Daily discharge, in second-feet, of Crow Creek near Radersburg, Mont., for the year
ending September 30, 1924

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | Juune | July | Aug. | Sept.

31 112 43 20 15 403 94 28 16 11

44 1 114 42 20 13 469 90 28 15 11

63 | 129 4] 19 11 417 86 28 18 15

87 | 136 50 19 11 373 87 29 20 18

84| 121 47 19 11 286 80 29 20 18

67 | 106 52 19 13 271 71 28 21 17

64 | 101 46 18 11 260 64 26 2 16

67 46 18 11 254 62 34 19 16

78 92 41 18 11 219 60 33 19 15

101 92 37 17 12 254 59 27 18 18

) N 131 94 34 16 12 230 56 24 17 20
120 el 164 92 34 15 12 190 57 22 16 20
BT ZRORRIN S 216 90 33 14 12 185 51 22 15 2
) V- SRR 232 94 33 15 12 155 49 21 15 19
) 1 TR 320 97 30 15 11 140 47 20 15 16
123 ... 20 16§ ...

Monthly discharge of Crow Creek near Radersburg, Mont., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet

Maximum | Minimum | Mean

26 12 18,
469 31 193 11, 900
136 47 86.0 5,120
52 20 33.2 2,040
21 14 17.5 1,080
September. 20 11 14.3 851
The Period. . oo e mn e . o] eem—————— 21, 500

PRICELY PEAR CREEK BASIN
PRICKLY PEAR CREEK NEAR CLANCY, MONT.

Location.—In 8. ¥4 sec. 34, T. 9 N,, R. 3 W, at private bridge on Haab’s ranch,
one-fourth mile below mouth of Lump Gulch Creek and 1)4 miles north of
Clancy in Jefferson County.

DRAINAGE AREA.—178 square miles (measured on topographic maps).

RECORDS AVAILABLE.—July 12, 1910, to September 30, 1916, and July 28, 1921,
to September 30, 1924, at present site. July 15, 1908, to June 30, 1909, at |
old site about a mile below.

Gage.—Vertical staff on downstream side of right abutment of bridge; read by
Fred E. Haab.

DISCHARGE MEASUREMENTS.— Made by wading or from bridge.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.19 feet at
7 a. m. May 23 (discharge, 161 second-feet); minimum stage, 0.71 foot
September 9 (discharge, 9.3 second-feet).

1909-1916; 1921~1924: Maximum stage recorded, 4.0 feet June 17, 1915
(discharge, 465 second-feet); minimum stage, 0.71 foot September 9, 1924
(discharge, 9.3 second-feet).

Ice.—Stage-discharge relation seriously aﬁ‘ected by ice. Observations discon-
tinued during winter.

DiversioNs.—Several small diversions from main stream and tributaries above
gage; practically all water is appropriated and used for irrigation below
station.

RecuraTioN.—None.

Accuracy.—Stage-discharge relation affected by slight shift May 17 to July 22
and by ice. Rating curve well defined between 12 and 150 second-feet.
Gage read to hundredths twice daily except December 17 to February 23,
when readings were discontinued owing to ice. Daily discharge ascertained
by applying mean daily gage height to rating table; shifting-control method
used May 17 to July 22. Records good.

Dzscharge measurements of Prickly Pear (reek near Clancy, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec -[t
.11 28.6 2.08 146 Aug. 4...___._. 0.94
111 26.9 1.63 62.7 || Aug. 13..____._ .85 14 2
1.68 79 1.21 36.7
Daily discharge, in second-feet, of Prickly Pear Creek near Clancy, Mont., for the year
ending September 30, 1924
Day Oct. | Nov. | Dec. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
22 34 22 25 69 74 31 18 10
22 30 20 26 80 68 34 15 11
4 30 20 28 86 59 37 18 11
25 30 23 28 64 62 41 18 10
26 30 21 29 59 63 44 18 10
26 31 22 30 83 63 46 18 i1
26 32 20 29 69 68 42 16 11
26 30 23 34 69 73 42 16 9.9
28 29 23 38 84 67 38 16 9.3
29 29 22 46 79 66 36 15 9.9
31 30 22 36 69 57 35 15 11
32 28 23 48 35 15 11
32 28 23 39 83 39 25 14 11
29 30 23 53 86 49 28 13 11
29 26 22 38 89 69 28 14 11
29 26 24 32 100 67 2 14 12
29 28 25 33 110 27 15 13
29 24 26 33 106 52 29 14 13
28 22 25 30 107 53 30 13 12
27 24 26 34 123 49 28 15 1
27 24 | |eall 25 39 120 52 25 14 11
27 23 | 24 47 124 50 26 14 12
28 . T (RN PR 25 56 152 46 46 14 14
27 4 .. 29 24 51 45 39 14 15
29 25 oo 23 25 50 128 41 35 14 16
260 eea. 28 23 25 55 120 39 29 13 15
1 (T, 26 25 25 48 117 40 28 11 15
28 - 34 23 26 47 106 39 22 11 15
29 ... 40 22 25 5 100 41 20 11 16
30 oo 44 | 44 e 25 57 114 39 18 1l 15
3 S 230 20 PO FIN A, b N PR—— 109 |- 16 ) b I PR,

NotE.—Discharge interpolated or estimated because of ice effect Oct. 31, Nov. 1, Dec. 9-11, and 16.
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Monthly discharge of Prickly Pear Creek near Clancy, Mont., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
OCtOber - - e 44 22 29.0 1,780
November._... 44 22 28.6 1,700
December 1-16 49 21 28.3 898
February 24-29 27 22 23.8 283
Maich_._.._. 26 20 23.5 1,440
ADTil e 57 25 39.1 2,330
May.-. 152 59 98.1 6,030
June 74 39 54.6 , 260
July.. 46 16 31.8 1, 960
Augus 18 11 14.5 802
September 16 9.3 12.1 720

DUTCHMAN CREEK NEAR ALHAMBRA, MONT.

Location.—In sec. 28, T. 8 N,, R. 3 W,, at farm bridge on Marks ranch, three-
fourths mile above mouth and 2 miles southeast of Alhambra, Jefferson
County. *

DRAINAGE AREA.—11.2 square miles (measured on topographic map).

RECORDS AVAILABLE.—July 27, 1921, to September 30, 1924 (discontinued).

Gage.—Staff gage on right abutment of bridge; read by I. W. Marks.

DisCHARGE MEASUREMENTS.—Made by wading below gage or from bridge.

CHANNEL AND CoNTROL.—Bed of stream composed of boulders and gravel.
Control is rock ledge 20 feet below gage; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.10 feet at
8.40 p. m. May 16 (discharge, 20.3 second-feet); minimum stage, 0.20 foot
September 3 and 4 (discharge, 0.5 second-foot). '

1921-1924: Maximum stage recorded, 2.10 feet June 9, 1922 (discharge
34 second-feet) ; minimum stage, 0.20 foot September 3 and 4, 1924 (discharge,
0.5 second-foot).

Ice.—Stage-discharge relation affected by ice. Observations discontinued during
winter.

Diversions.—Several small diversions above gage. Practically the entire flow
of creek is used during irrigation season.

Regunarion.—None.

Accuracy.—Stage-discharge relation not permanent; also affected by ice. Two
rating curves used during year; one, applied indirectly to May 5, is poorly
defined; the other, applicable May 6 to September 30, is well defined. Gage
read usually twice a day to hundredths. Daily discharge October 1 to
December 6 and March 30 to May 5 determined by indirect method; May 6
to September 30 discharge determined by applying mean daily gage height
to rating table. Records after May 6, good; before May 6, fair.

Duscharge measurements of Dutchman Creek near Alhambra, Mont., during the year
ending September 30, 192/

Gage Dis- Gage Dis- Gage Dis-
Date height | charge ' Date height | charge Date height | charge
Feet | Sec-ft. | Feet Sec.-ft. Feet | Secft.
Dec. 6oucenenen 0.26 17| May 23 0.85 12.0 || July 11_ ... 0.34 1.4
Apr.d4_......__. 28 1.6 || June3__._..._.__ .58 4.6 || Aug.13.__...___ .24 75

My 10..___ 0 .62 5.6
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Daily discharge, in second-feet, of Dutchman Creek near Alhambra, Mont., for the
year ending September 30, 1924

Day Oct. | Nov. | Dec. | Mar, | Apr. | May | June | July | Aug. | Sept.
) I 2.2 2.2 2.0 [ . 1.4 5.7 6.8 1.0 1.0 0.7
2 et 2.1 2.2 2.0 ... 1.8 7.6 6.5 2.3 1.0 .6
F; JE RN 2.1 2.2 1.9 |oceaaos 1.6 9.4 5.1 1.0 .9 .5
L R, 2.1 2.2 L8 |eeeoeeee 1.7 10.2 4.6 2.6 .9 .5
S 2.0 2.2 L7 |eeaaacan 2.0 7.8 4.0 2.6 .9 .7
B e 1.9 2.2 2.5 4.4 4.2 2.9 .9 .7
T et 2.2 2.2 3.5 4.7 4.2 2.5 .9 7
- S 2.4 2.2 3.5 4.9 4.6 1.9 .9 T
| P 2.3 22 3.9 4.7 4.7 1.6 1.0 .7
30 el 2.2 2.2 2.5 | o 6.3 6.1 1.5 LG .7
) 5 NN 2.5 2.3 2.7 10. 4 6.3 1.5 1.0 .7
12 eaeen 2.4 2.3 2.9 9.5 6.5 1.5 .9 .7
b & 2.3 2.3 3.0 10.4 5.6 L5 .7 .7
Moo 2.3 2.1 3.0 9.5 4.9 L5 W7 .7
) 2 T, 2.4 2.1 2.9 13.6 4.6 1.3 .9 .7
D 1 T, 2.2 2.3 3.4} . 176 -3.0 1.3 .9 .6
17 e 2.3 2.3 2.7 12.3 2.0 .6 1.0 .6
) S 2.2 25 3.0 10. 1 L6 .6 .9 .7
19 i 2.2 2.5 3.0 8.7 2.6 .7 1.1 .9
20 e 2.2 2.7 3.2 7.8 4,0 .7 1.0 1.0
2] e 2.2 2.7 3.8 8.4 3.3 .7 1.0 1.0
b7 S, 2.2 2.5 4.1 9.2 3.2 .7 1.0 .9
b SRR 2.5 2.5 3.9 1.7 2.4 7.0 .9 .9
. SN 2.5 2.5 4.6 9.2 1.8 2.9 .8 .9
b U 2.5 2.3 4.9 11.4 2.0 1.7 g 1.0
P TN 2.4 2.3 5.3 7.5 1.6 L5 T L1
b7 R, 2.4 2.3 3.9 6.5 2.3 L3 | .6 L1
b S 2.3 2.3 3.4 6.5 3.2 1.3 .6 L1
29, e 2.2 2.1 3.4 6.8 3.0 1.1 .6 L5
30 e 2.2 2.1 3.8 6.5 1.7 1.1 .6 1.6
) S 22 |ccccia el L3 il 6.8 [ccuenan 1.1 [ .

Nore.—Stage-discharge relation affected by ice, discharge interpolated: Oct. 30 fo Nov. 4 and Dec. 1-5.
Gage not read, discharge interpolated: Aug. 5, 6, 11, 30, Sept. 11 and 23.

Monthly discharge of Dutchman Creek near Alhambra, Mont., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

October_ - e e 2.5 1.9 2.26 139
November. _._.._ ool 2.7 2.1 230 137
December 1-6. . . oo oooaeas 2.0 1.7 1.85 22.0
April ... [, 5.3 1.4 3.18 189
MY e o e 17.6 4.4 8. 58 528
June. .. 6.8 1.6 3.88 231
JULY e e 7.0 .6 1.66 102
August. e 1.1 .6 .86 52.9
September. . e 1.6 .5 .83 49.4

WARM SPRINGS CREEK AT ALHAMBRA, MONT.

Location.—In NE. £ sec. 16, T. 8 N., R. 3 W, 30 feet below private bridge at
Alhambra Hotel in Alhambra, Jefferson County. j

DrAINAGE AREA.—18.7 square miles (measured on topographic map).

REecorps AvarLasLE~—July 27, 1921, to August 23, 1924 (discontinued).

Gace.—Vertieal staff attached to retaining wall on right bank 30 feet below
private bridge at rear of hotel; read by M. J. Sullivan. ’

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.
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CHANNEL AND CONTROL.—Bed of stream composed of large boulders and gravel.
Control is located about 30 feet below gage; stage-discharge relation subject
to shift due to growth of moss during summer. One channel at all stages.
Banks fairly high but may be subject to overflow at high stages. Current
fairly swift.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 23 second-
feet May 16; minimum discharge recorded, 1.7 second-feet August 13,
17-19.

1921-1924: Maximum stage recorded, 2.20 feet June 17, 1922 (discharge,
71 second-feet) ; minimum stage, 0.28 foot December 6-11, 1922 (discharge,
1.6 second-feet).

Ice.—Stage-discharge relation not affected by ice on account of numerous warm
springs.

Diversions.—Several small ditches divert water for irrigation of land along both
sides of creek, when there is sufficient water supply for prior rights.

RecuraTION.—NoOnRe.

Accuracy.—Stage-discharge relation not permanent; affected by growth of moss
on control. Rating curve fairly well defined below 25 second-feet. Gage
read to nearest even hundredths once daily. Daily discharge ascertained
by applying daily gage height to rating table; indirect method used October
1 to December 31 and May 24 to August-23. Records fair.

Discharge measurements of Warm Springs Creek at Alhambra, Mont., during the
year ending Seplember 30, 1924

Gage Dis- Gage Dis- Gage | Dis-

Date height | charge Date height | charge Date height | charge

Feet | Secfl. Feet Sec.-ft. Feet | Sec.-ft
Dec. 6. ... 0.24 2.6 || May 23_._._.___ 0.63 18.2 | July 11..____._ 0.28 4.0
Apr. 427010 .26 3.5 | Junes_ ... 1l. .54 | 118 || Aug. 132227700 4,10 L9

s Some of moss on control removed and gage height dropped from 0.18 to 0.10 foot.

Daily discharge, in second-feet, of Warm Springs Creek ai Alhambra, Mont., for
the pertod October 1, 1923, to August 23, 1924

Day Qct. | Nov. | Dec. | Jan. Feb. | Mar., | Apr. May | Jane | July | Aug.
3.2 3.2 2.0 2.4 3.4 27 3.8 6.1 15 6.1 2.1
3.2 3:2: 26| 24 3.4 3.4 3.8 14 14 5.3 2.1
3.2 3.2 2.3 2.4 2.7 3.4 3.8 18 13 4.5 2.1
2.9 3.2 2.3 2.4 27 3.4 3.8 22 12 4.5 2.0
2.9 3.2 2.3 2.4 27 3.4 3.8 17 13 41 2.0
2.9 3.2 2.6 2.4 25 3.4 3.8 13 12 4.5 2.0
2.9 3.6 2.5 2.5 2.7 3.4 41 13 12 4.1 2.0
3.6 3.6 2.3 2.5 2.7 2.4 7.7 10 12 4.1 2.0
3.2 3.6 2.6 2.7 3.1 L9 3.8 12 1| 4.1 L9
3.2 4.3 2.2 27 3.1 3.8 4.5 12 12 4.0 1.9
3.2 2.9 2.4 2.7 3.4 3.4 5.3 18 13 4.0 L9
3.2 2.6 2.2 2.7 3.4 2.7 6.9 19 13 4.0 L9
3.2 2.9 2.2 2.7 4.5 3.4 6.1 20 13 4.0 1.7
3.2 2.6 2.4 2.7 5.3 3.4 7.7 19 13 3.6 1.9
3.2 25 2.4 2.7 6.1 2.7 7.7 20 11 3.1 1.9
2.9 2.1 2.5 2.7 6.1 3.4 4.1 23 11 3.1 1.9
2.9 2.3 2.5 2.7 6.1 3.4 41 22 15 3.1 1.7
2.9 2.1 2.5 27 6.1 3.4 41 18 14 3.1 1.7
2.9 2.3 2.5 2.7 25 3.4 4.5 13 14 3.4 1.7
2.9 2.6 2.5 2.7 2.7 2.7 5.3 17 14 3.2 1.9
2.9 2.3 2.5 2.7 3.4 3.1 4.5 17 14 3.2 L9
2.9 2.5 2.2 27 3.4 2.7 7.7 16 9.8 3.2 1.9
3.2 2.5 2.4 3.1 3.8 2.5 9.4 19 7.3 3.6 L9
3.2 2.6 2.4 3.1 3.1 2.7 9.4 17 7.3 3.4 e
3.2 2.6 2.6 3.1 3.1 2.4 3.1 17 7.3 3.1 el
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:Dazly discharge, in second-feet, of Warm Springs Creek at Alhambra, Mont., for
the period October 1, 1923, to August 23, 1924—Continued

Day Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr. | May | June | July Aug.

2.9 2.6 2.6 3.1 3.4 2.7 7.7 17 7.3 2.7
3.2 2.9 2.6 3.1 3.4 2.7 7.1 15 7.3 2.7
2.9 29 2.6 3.1 3.8 3.1 6.1 13 6.5 2.5
2.9 2.6 26 3.1 27 3.1 6.1 16 5.7 2.5
2.6 2.6 25 b 20 O I 2.4 6.1 15 6.7 2.3
2.9 e 2.5 b X U [ A T ) 12 . 2.3

Monthly discharge of Warm Springs Creek at Alhambra, Mont., for the period
October 1, 1923, to August 23, 1924

Discharge in second-feet

Run-off in
Month | acre-feet
Maximum | Minimum | Mean

— et
ook S engoto oo se

pomBommemponem
N T L L Lt ]
FRE@EOE RN
00 T 00 O T D =
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LUMP GULCH CREEK NEAR CLANCY, MONT.

Locarion.—In lot 5, see. 1, T. 8 N., R. 4 W., at Foley ranch, half a mile below
Buffalo Creek, and 4 miles west of Clancy, Jefferson County.

RECORDS AVAILABLE.—July 26, 1921, to September 30, 1924 (discontinued).

DRAINAGE AREA.—Not measured.

Gace.—Vertical staff on left bank 200 feet west of observer’s house; read twice
daily by M. Foley. Prior to 1922, gage was located one-fourth mile down-
stream.

D1scuARGE MEASUREMENTS.—Made from bridge or by wading at gage.

CHANNEL AND CONTRoOL.—Bed of stream composed of large boulders and gravel;
one channel at all stages. Right bank subject t® overflow at high stages.
Control is rock ledge 10 feet below gage; subject to shift by deposit of débris
on control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.38 feet at
6 a. m. May 17 (discharge, 48 second-feet); minimum stage, 0.12 foot at
8 a. m. September 4 (discharge, 0.06 second-foot).

1921-1924: Maximum stage recorded, 1.70 feet June 9, 1922 (discharge,
67 second-feet) ; minimum stage, 0.12 foot September 4, 1924 (discharge, 0.06
second-foot).

Ice.—Stage-discharge relation affected by ice. Records discontinued during
winter.

REeGuLATION.—Placer mining operations about 3 miles upstream cause consider-
able fluctuation in stage when in operation,

Accuracy.—Stage-discharge relation changed March 1 to May 3; also affected
by ice. Two rating curves, one applicable October 1 to May 3 well defined
between 1.0 and 12 second-feet, the other applicable May 4 to September 30
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well defined below 40 second-feet, are used during the year. Gage read
to hundredths twice (occasionally 3 times) daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table; shifting-control
method used March 1 to May 3. Records for open channel good, others
fair.

CooreraTION.—Maintained in cooperation with Clancy Farm Bureau Association.

Discharge measurements of Lump Gulch Creek near Clancy, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
|
Feet | Sec~ft. Feel | Sec.fi. Feet ' Secft.
Apr. 4. .| 0.54 3.6 | June 3._....... 0.72 10,7 || Aug. 4. 0.25 0.89
- ig)g g?g July 131 ... .45 3.8 Aug. 13___._____ .25 | .61

|

Daily discharge, tn second-feet, of Lump Gulch Creek near Clancy, Mont., for the
year ending September 30, 1924

Day Oct. | Nov, | Dee. | Mar. | Apr. | May | June | July | Aug. | Sept.
3.3 7.2 3.8 4.0 2.9 17.4 14.6 4.6 2.0 0.5
3.3 6.7 3.0 4.0 3.31 "22.0 12,6 4.2 2.0 .2
3.2 5.4 3.0 4.0 3.6 25.0 11.1 3.5 1.9 .2
4.6 5.2 3.0 3.6 3.6 33.0 12,2 3.2 1.8 .1
7.0 4.8 4.3 3.6 3.5 27.9 10.7 4.2 2.0 1.2
5.4 5.2¢ 4.3 3.6 4.4 23.3 10.7 2.6 1.4 .8
4.1 5.2 4.6 3.8 1.5 23.8 10.7 2.6 1.3 .2
4.6 5.0 4.5 2.9 13.3 23.8 13.7 3.7 1.3 .2
4.6 4.6 4.4 3.5 10.9 23.8 10.4 4.6 1.9 .7
4.3 4.0 4.3 3.5 112 25.0 13.0 4.6 1.6 1.0
4.4 4.4 4.4 3.3 17.0 27.3 13.0 4.2 1.1 1.0
4.6 4.3 4.4 3.2 1.5 34 14,2 4.1 1.1 .9
4.6 4.3 4.3 3.3 13.3 32 14.2 3.9 1.0 .9
4.3 4.1 50 3.3 12.9 36 13.0 3.9 1.2 1.9
4.0 4.4 4.6 4.0 85 35 10.0 3.3 1.2 .6
4.3 5.0 4.6 3.5 8.8 42 9.4 3.0 1.2 .6
4.3 5.2 4.6 3.3 .5 43 8.8 2.8 1.2 1.1
4.3 4.4 4.6 3.5 7.5 38 10.0 1.9 1.2 1.1
4.3 4.4 4.3 3.5 8.3 36 10.0 2.4 1.2 1.1
4.3 4.3 5.4 3.2 8.3 31 7.9 3.2 1.6 1.1
4.3 4.6 4.6 3.0 10.9 27.9 5.8 3.5 1.1 1.1
4.3 4.6 4.3 3.0 12.5 27.3 7.6 3.2 .6 1.2
4.4 4.8 6.5 3.0 10.9 33 7.6 3.2 .2 1.1
4.8 81 6.7 3.0 12.2 20.8 7.6 4.6 .8 1.3
4.0 59 5.9 3.0 8.5 27.3 7.6 3.7 .8 1.3
5.2 5.6 5.4 2.9 9.3 22.2 7.3 3.2 .8 1.9
4.6 4.8 50 2.9 11,2 17.9 7.6 3.0 .6 2.5
4.4 4.8 4.8 2.9 10.9 17.9 12.2 2.4 .2 2.4
4.4 4.8 5.0 2.9 10.6 18.9 6.8 2.2 .3 2.2
6.5 4.4 5.0 2.9 12.5 17.9 5.1 2.2 .2 2.2
6.1 |-ooooos 5.0 2.9 joiaoa 17.9 ool 2.2 N 33 PO,

Norte.—Stage-discharge relation affected by ice and discharge estimated Deec. 2-4, 8, 9, and 31. Gaga
not read Jan. 1 to Feb. 29.
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Monthly discharge of Lump Gulch Creek near Clancy, Mont., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

OCtObeT . e icceeecceaeen 7.0 3.2 4.54 279
November. - o eccccmmeeeee 7.2 4.0 4.95 205
December. ... i cicann 6.7 3.0 4,63 285
March. .o 4.0 2.9 3.32 204
April 17.0 2.9 9.38 558
May. 43.0 17.4 27.6 1,700
June. 14.6 5.1 10.2 607
July._.. 4.6 1.9 3.35 206
AUgUSt_ e 2.0 .2 114 70.1
September - . e 2.5 .1 1.09 64.9

TENMILE CREEK MEAR RIMINI, MONT.

Location.—In NE. 14 sec. 20, T. 9 N, R. 5 W., opposite Moose Creek ranger
station, 500 feet above mouth of Moose Creek, and 3 miles north of Rimini,
Lewis and Clark County.

DRAINAGE AREA.—34 square miles (measured on topographic maps).

REecorps AvarpaBpie.—March 13, 1915, to September 30, 1923.

Gace.—Friez water-stage recorder on left bank opposite ranger station; observer,
D. H. Lewis, forest ranger.

Di1scHARGE MEASUREMENTS.—Made from footbridge 75 feet above gage or by
wading.

CHANNEL AND coNTROL.—Concrete control was constructed March 4, 1917,
Left bank high and steep; composed of loose material; not subject to over-
flow. Right bank sloping and subject to overflow.

ExXTREMES OF DIsCHARGE.—Maximum stage recorded during year, 2.50 feet at
6.30 p. m. May 16 (discharge, 367 second-feet); minimum stage, 0.10 foot
August 13 (discharge, 0.5 second-foot).

1915-1924: Maximum stage, 4.87 feet May 15, 1917 (discharge, 948 second-
feet) ; minimum stage, 0.10 foot August 13, 1924 (discharge, 0.5 second-foot).

Ice.—Stage-discharge relation affected by ice.

DivERsIoNs.—In summer small ditch diverts for water supply of Helena.

REGULATION.—Small reservoir of water-supply system of Helena is above the
station.

Accuracy.—Stage-discharge relation slightly affected by ice during winter, other-
wise practically permanent during year. Rating curve well defined below
260 second-feet. Daily gage height determined from graph of Friez recorder
by inspection October 10 to November 30 and April 21 to August 13. There
are numerous short gaps in records due to absence of observer. Observer
read staff gage to hundredths occasionally December 1 to April 20. Daily
discharge ascertained by applying mean daily gage height to rating table
except when daily discharge was either estimated or interpolated on account
of missing gage heights. Records poor.
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Discharge measurements of Tenmile Creek near Rimini, Mont., during the year
ending September 30, 1924

Gage Dis- QGage Dis- Gage | Dis-

Date height | charge Date height | charge Date height | charge
Peet | Seeft Sec.ft.
Oct. 10.________ 0.20 L1 || Feb. 3 . 2.8
Dec. 8 ... ... e 20 1.3 || Feb.15__ 2.7
Dec. 15..__..... s.20 1.4 || Mar. 3 . L9

s Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Tenmile Creek near\ Rimini, Mont., for the year
ending September 30, 1924

Day Oct. | Nov. | Dec Jan. Feb. | Mar. | Apr. | May : June | July | Aug.
) S, 0.8 27 (12 P O,
S .8 43 7 PO I
| S 1.0 56 90 ... 1.4
4 . 1.4 88 60 [oceooo- 1.4
I SO, 12 1.9 74 S | . 1.4
6. 1.4 60 51 5.4 1.2
U 1.4 62 51 5.7 1.0
8 .. 1.3 72 51 5.2 .8
L R, 1.3 90 44 4.2 .7
100 ... 1.2 1.3 76 50 3.8 .6
) 5 S 1.2 134 40 3.7 .6
120 . 1.2 153 49 3.6 .6
13 . 1.2 163 42 3.5 1.3
14 .. 1.1 165 36 3.5 aas
) 1 S 1.1 188 30 5 U P
16 . 1.1 257 29 2.8
17 . 1.1 213 29 3.3
18 ... 1.1 213 24 3.5
19 .. 1.0 2.0 183 20 3.7
200 ... 1.1 2.0 155 22 4.0
21 . 1.1 2.0 151 18 3.5
22 1.1 2.2 146 14 4.9
23 . 1.1 1.9 146 10 4.9
4. ... 1.1 2.0 144 15 4.2
25 . .9 2.2 142 14 |
26 - .9
b1 . 1.0
.9
.8
.8
31 ... .8

NorTe.—Braced figures represent estimated mean discharge for periods indicated. Dischargeinterpolated
Oct. 13, Nov. 4, May 24, 25, June 6, 7, 21, July 11-13, 18, 19, and Angust 6-9,
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Monthly discharge of Tenmile Creek near Rimini, Mont., for the year ending Septem-

ber 30, 1924
~
Discharge in second-feet
Month prke
Maximum | Minimum ‘ Mean
1.09 67.0
1.66 98.8
1.2 73.9
1.8 111
1.9 109
¢1.8 111
12.4 246
123 7, 560
36.9 1,980
4.03 152
1.00 21.8

« Estimated as mean of computed discharges for days that gage was read during month.

TENMILE CREEK NEAR HELENA, MONT.

Locarion.—In SW. 1 sec. 22, T. 10 N., R. 4 W, opposite Broadwater Hotel
near Helena, Lewis and Clark County.

DrAINAGE AREA.—103 square miles (measured on topographic maps).

REecorps avainaBLeE.—July 8, 1908, to September 30, 1924.

Gage.—Staff on right bank; read by Henry Johnson.

DiscHARGE MEASUREMENTS.—Made by wading or from highway bridge 500 feet
below gage. .

CHANNEL AND coNTROL.—Bed of stream coarse gravel and boulders; shifts
oceasionally. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.90 feet at 8
a. m. May 17 (discharge, 236 second-feet); minimum stage, 1.48 feet at 8
a. m. September 21 (discharge, 0.5 second-foot).

1908-1924: Maximum stage recorded, 5.60 feet May 28, 1917 (discharge,
865 second-feet); no flow in afternoon July 10, 1918, nor during périods in
1919 and 1921.

Ice.—Stage-discharge relation affected by ice.

Diversions.—Part of water supply for city of Helena is taken from Tenmile
Creek above this station. Two irrigation ditches also take water from creek
above gage.

REeGuLATION.—None. .

Accuracy.—Stage-discharge relation permanent during year except as affected
by ice. Rating curve well defined below 300 second-feet. Gage read to
half-tenths once daily; occasionally twice daily. Daily discharge, except
December 15 to March 31, when discharge was estimated from discharge
measurements, observer’s notes, and-temperature records, ascertained by
applying daily gage height to rating table. Records for open channel good;
others fair.

Discharge measurements of Tenmile Creek near Helena, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.t.
1.87 2.1 | May10.aoceeoaen 3.19 97
42,06 2.8 || May 12 3.62 160

s Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Tenmile Creek near Helena, Mont., for the year
ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

1.0 3.5 2.5 2.0 30| 63 4.5 0.6 0.6

1.0 3.5 2.5 2.0 37| 54 3.5 .6 .6

L2 4.5 3.5 2.5 37| 45 15 .5 .6

1.2 4.5 3.5 2.0 11| 41 L2 .5 .6

1.2 4.5 3.5 2.0 97 | 37 L0 .6 .6

[ 1.2 3.5 3.5 2.5 97 1 34 .8 .6 .6
(S, 1.2 3.5 3.5 4.5 104 | 37 .8 .6 .6
| S L5 2.5 3.5 23 104 | 37 .7 .6 .6
[ R, 3.5 2.5 2.5 4.5 97 | 41 7 .6 .6
L1 S 4.5 2.5 2.5 7.5 97 | 37 .6 .5 .6
b S 4.5 2.5 2.5 7.5 111 | 34 .6 .5 .6
b R, 3.3 2.5 2.0 7.5 145 | 34 .6 .5 .6
) & S, 6.0 3.5 L5 9.5 155 | 34 .7 .5 .6
| U SR 6.0 3.5 2.0 ] 9.5 176 | 30 .7 .5 .6
b 1 T 6.0 3.5 2.5 7.5 155 | 30 .7 .5 .5
45| 25 L7 L8| 5| ol 2 6| .5 .5

4.5 2.6 7.5 236 | 23 .6 .5 Wb

4.5 2.5 7.5 224 .6 .5 .5

4.5 2.5 7.5 187 | 20 .6 .5 b

4.5 3.5 11.5 165 | 20 W7 .5 .5

6.0 3.5 9.5 156 | 23 .7 .6 .5

6.0 3.5 2.0 14 145 | 17 W7 .6 b

6.0 2.5 - 17 136 | 14 .8 .6 .5

4.5 2.5 12 155 9.5 .8 .6 .5

4.5 2.5 14 136 7.5 7 .6 ]

4.5 2.5 14 127 7.5 .8 .6 .6

4.5 2.5 17 111 7.5 .7 .6 .6

4.5 2.5 17 97 7.5 .6 .6 .6

2.6 3.5 20 90 6.0 .6 .6 .8

2.5 3.5 26 78 6.0 .7 .6 .6

45 .._.f) (| P eeeeas 73 |ameeene .6 [ T [,

Nore.—Braced figures represent estimated mean discharge for periods indicated.

Monthly discharge of Tenmile Creek near Helena, Mont., for. the year ending Sep-
tember 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

Oetober. ..o - 6.0 1.0 3.74 230
November. . 4.5 2.5 3.10 184
3.5 1.5 2.35 144
1.7 1056
s2.5 144
s1.8 111
9. 87 587
125 7,690
26.8 1,590

.95 58.4

.56 34.4

.56 33.3
15.0 10, 900

o Estimated.

LITTLE PRICELY PEAR CREEK BASIN
LITTLE PRICKLY PEAR CREEK NEAR MARYSVILLE, MOKT.

LocarioNn.—In SW. 4 sec. 18, T. 12 N., R. 6 W., at highway bridge on ranch
of Casper Traufer, one-fourth mile below mouth of Deadman Creek and 6
« miles northwest of Marysville, Lewis and Clark County.
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DRAINAGE AREA.—B5 square miles (measured on-topographic map of Helena
quadrangle). '

REcorps AvaiLABLE—May 24, 1913, to September 30, 1924, at present site;
April 12 to May 23, 1913, about one-fourth mile above present site; May 18,
1909, to December 31, 1911, at station above mouth of Deadman Creek.

Gage.—Vertical staff spiked to upstream side of left abutment of highway bridge;
read by Casper Traufer.

DiscuArRGE MEASUREMENTS.— Made from bridge or by wading at bridge.

CHANNEL AND coNTROL.—Bed composed of sand and gravel; shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.84 feet
May 17 (discharge, 149 second-feet); minimum stage, 0.64 foot March 9
and March 23 to April 2 (discharge, 8.2 second-feet).

1909-1911; 1913-1924: Maximum stage recorded, 3.8 feet May 25 and 26,
1917 (discharge, 454 second-feet); minimum stage, 2.28 feet (old gage)
March 7-13, 1911 (discharge, 1.2 second-feet).

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—Two or three small ditches take water from the stream above the
station.

ReguLATION.—None.

Accuracy.—Stage-discharge relation permanent during year except as affected
by ice. Rating curve well defined between 10 and 250 second-feet. Gage
read to hundredths once daily except April 1 to June 29, when it was read
twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table. Records good.

Discharge measurements of Little Prickly Pear Creek near Marysville, Mont., during
the year ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Dato height | charge Date height | charge Date height | charge
Feet Sec-ft. Feet | Sec.-ft. Feet | Sec~ft.
Nov. 28...._... 0.72 9.6 || Apr. 25 ... 0.91 20.7 || July 22 _..... 0.88 18
Mar, 5.......-. .68 7.8 || May 9uccvccnnn 1.37 60 Aug. 21........ .80 13

Daily discharge, in second-feet, of Little Prickly Pear Creek near Marysville, Mont.,
for the year ending September 30, 192/

Day Oct. | Nov. | Dee. | Mar. | Apr. | May | June | July | Aug. | Septi
14 12 12 8.2 22 44 22 15 12
14 12 12 8.2 32 41 22 15 12
13 12 12 88 53 38 22 15 12
13 12 12 9.4 71 37 22 15 12
13 12 11 9.4 9.4 71 37 P23 14 12
13 12 11 9.1 10 62 39 24 14 12
13 12 11 8.8 18 61 39 24 14 12
15 12 11 8.5 20 57 40 23 13 12
15 12 11 8.2 16 58 41 23 13 12
14 12 11 8.8 16 61 38 22 13 12
14 12 11 8.8 17 74 35 19 13 12
14 12 11 8.8 17 96 34 19 13 12
14 12 10 8.8 19 114 34 19 13 12
14 12 10 8.8 19 114 31 19 13 12
13 12 10 8.8 18 124 30 18 13 12
13 12 10 8.8 17 136 29 18 13 12
13 12 10 8.8 17 149 29 18 13 12
13 12 10 8.8 16 133 31 17 13 12
13 12 9.4 8.8 16 119 32 17 13 12
13 12 9.4 8.8 16 102 29 17 14 12
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Daily dzscharge, in second-feet, of Little Prickly Pear Creek near Marysville, Mont.,
for the year ending September 30, 1924

Day J0ct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
13 12 9.4 8.8 16 89 28 17 14 12
13 12 9.4 8.8 17 80 26 17 14 12
13 12 9.4 8.2 18 77 26 17 14 12
13 12 9.4 8.2 18 71 26 17 14 12
13 12 9.4 8.2 19 72 26 17 13 12
13 12 9.4 8.2 20 70 26 17 13 12
13 12 9.4 8.2 20 65 26 16 13 12
13 12 9.4 8.2 20 61 25 16 13 12
13 12 9.4 8.2 20 56 23 16 12 12
13 12 .. 8.2 20 50 22 16 11 12
12 — 8.2 |coicaaae 45 =om=mmm- 16 12 |ooaoee

Monthly discharge of Litile Prickly Pear Creek near Marysville, Mont., for the year
ending September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
15 12 13.3 818
12 12 12.0 714
12 9.4 10.3 592
9.4 8.2 8.6 462
8.2 16.1 958
149 22 78.9 4,850
44 22 32.1 1,910
24 16 19.0 1,170
15 1 13.4 824
12 12 12.0 714

LITTLE PRICKLY PEAR CREEK NEAR CANYON CREEK, MONT.

Locarion.—In NW. 1{ sec. 9, T. 12 N.,, R. 5 W., at wagon bridge on Carbis
ranch, below mouth of Canyon Creek, 134 miles from Canyon Creek post
office, Lewis and Clark County.

DRAINAGE AREA.—180 square miles (measured on topographic map).

RECORDS AVAILABLE.—April 1, 1909, to December 31, 1911, and April 12, 1913,
to December 10, 1924.

GacE.—Vertical staff attached to downstream side of left abutment of bridge;
read by E. D. Carbis.

DisCHARGE MEASUREMENTS.—Made by wading near gage or from wagon bridge

CHANNEL AND cONTROL.—Bed composed of sand and gravel; shifting. Banks
overgrown with 'brush,

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1,
1923, to December 10, 1924, 2.60 feet May 17-18, 1924 (discharge by indirect
method, 276 second-feet); minimum stage, 0.32 foot July 28-29, 1924 (dis-
charge by indirect method, 0.2 second-foot).

1909-1911; 1913-1924: Maximum stage recorded, 4.8 feet May 29, 1913
(discharge, 665 second-feet); creek reported dry several periods in 1910 and
1911.

Ice—Stage-discharge relation seriously affected by ice. Records discontinued
during winters.

Diversions.—Many small ditches divert from stream; low-water flow practically
all appropriated.

REGULATION,—None.
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Accuracy.—Stage-discharge relation not permanent; affected by ice. Indirect
method of shifting control used for obtaining daily discharge. Curve
applied indirectly is well defined below 150 second-feet. Gage read to
hundredths once daily, October 1, 1923, to January 11, 1924, and March 9
to December 10, 1924. Records fair.

Discharge measurements of Little Prickly Pear Creek near Canyon Creek, Mont.,
during the period October 1, 1923, to December 10, 192/

Gage | Dis- Gage | Dis- \ e Dis-
Date height | charge Date height | charge Date ; height { charge.
1923 Feet | Secft. Sec.ft. 1024 | Feet | Secft.
Nov. 28......... 1.60 25.8 123 Oct. 24 ... . 0.79 4.5
157 |
1924 a6 '
Mar. 5. ... 100 28 ¢1.0 {

« Estimated.

Daily discharge, in second~feet, of Little Prickly Pear Creek near Canyon Creek,
Mont., for the period October 1, 1923, to December 10, 1924

|
Day | Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. i Sept. | Oct. | Nov. | Dec.
{

} 11 27 B 30| 118! 48 3.8 0.5/ 10| 9.0 17 27
2 . 11 27 15 oo 32| 120| 42 3.5 .5 10| 9.0 17 2
3 ] 9 30 25 |mmnee 39| 131 39 3.5 .5 6| 82 17 7
S 9 30 25 |cemeees 4| 15| 39 3.5 .5 6| 82 17 27
5o 9 30 25 28 39| 256| 30 3.0 .5 | 6] 82 19 24
[ 9 27 25 25 41, 220| 38 3.5 .71 L8] 82 19 21
S 9 27 24 22 51| 202| 32 3.2 7 .91 9.0 19 21
8 . 13 29 24 19 60| 154 32 2.4 7 .9( 9.0 19 21
9___ . 24 29 15 16 60| 149 37 1.8 .9 9| 9.0 21 21

0. 2% 29 18 16 70| 170 | 32 1.3 .9 9| 9.0 21

1. 20 27 18 24 71| 170| 36 1.3 .9 91 90 17 |oconeen

12 19 27 18 24 84 202| 37 1.3 8| L2| 11

3. 21 7 18 25 82| 2207 34 1.2 L8] L4} 11

14 21 Prg 18 25 80| 235| 30 1.4 .8l 1.4} 14

5. 23 27 21 24 81| 2331 30 1.4 no| 12| 15

B ] 23 2 22 2 81| 237 ] 30 13| 1.0 9| 15

17 22 27 24 2 72| 216! 27 10| 1.0 9! 15

18 22 27 24 30 72| 24| 2% .8 .8 241 15

19 . 24 27 15 30 65| 270 | 20 1 8| 24| 15

20 ... 24 27 12 26 73] 209! 16 .70 10| 86) 15

- N 24 27 10 25 84| 197 j 14 90 10| 90{ 15

2 ... 2 27 10 24 84| 164! 14. .61 10| 25! 16

23 ... 23 27 10 2 86| 142 12 6| 10| 25| 18

4. 22 31 10 24 92 17| 12 .60 10| 35 15

B ... 22 31 14 24| 104| 101] 11 .4 L8| 40| 15

26 ... 22 28 16 32 99 9% | 86 .4 .8] 13 15

2. ... 29 19 32| 100 90! 7.0 .4 .8| 13 16

28 _ . 33 27 19 39| 101 79| 58 .2 .81 13 | 16

P 33 28 14 25| 105 79 58 .2 13| 10 15

30......| 33 25 14 25| 112 65| 5.4 .30 13| 90| 15

31 29 { .. 14 1 59 |oooeen- I 3 I B A 16

4

63482—28——4
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Monthly discharge of Little Prickly Pear Creek near Canyon Creek, Mont., for the
period October 1, 1923, to December 10, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1923
OCtODer - - o o e 33 9 20.6 1,270
NOVEIDET « e emmm e 31 25 27.8 1,650
Pecember oo e 25 10 18.0 1,110
1924
March 5-31. on s 39 16 25.2 1,350
AP e e 112 30 73.0 «4,340
276 59 167 10, 300
48 5.4 25.0 1,490
3.8 .2 1.47 90. 4
1.3 .5 .84 51. 8
13 .6 3. 64 217
16 8.2 12.6 775
34 15 22.0 1,310
27 21 23.9 474

NoTE.—Records discontinued during January and February, 1924, because of ice.

SMITH RIVER BASIN
SMITH RIVER NEAR WHITE SULPHUR SPRINGS, MONT.

Location.—In SE. ¥{ SW. 1{ sec. 33, T. 11 N,, R. 8 E,, at Meachem ranch, 32
miles northwest of Martinsdale, and 14 miles northeast of White Sulphur
Springs, Meagher County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—September 20, 1922, to September 30, 1924.

Gage.—Vertical staff on right bank about 500 feet west of ranch house; read
by Mrs. Florence Meachem.

DiscHARGE MEASUREMENTs.—Made by wading,

CHANNEL AND CONTROL.—Channel composed of coarse gravel. Banks low and
subject to overflow at high water. Control a gravel bar about 30 feet below
gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.93 feet at
5 p. m. May 24 (discharge, 95 second-feet); minimum stage, 0.44 foot Sep-
tember 4 (discharge, 3.8 second-feet).

1922-1924: Maximum stage, 3.05 feet June 21, 1923 (discharge, 224
second-feet); minimum discharge, 3.1 second-feet from discharge measure-
ment of March 8, 1923.

Ice.—Stage-discharge relation affected by ice; records discontinued during
winter. :

Drversions.—One or two small diversions for irrigation above this station.

REGULATION.—None.

Accuracy.—Stage-discharge relation permanent except when affected by ice.
Rating curve well defined between 5 and 120 second-feet. Gage read to
hundredths twice daily except October 1 to May 3, when readings were dis-
continued. Daily discharge obtained by applying mean daily gage height
to rating table. Records good.
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Discharge measurements of Smith River near White Sulphur Springs, Mont., during
the year ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis- |
Date height | charge Date height | charge Dato height | charge
| Feet | Secft. Feet | Secfl. Feet | Secft.
May 4ooooooo ' 1.51 . 59 1) Junel7..._.__. 1.23 41.7 || Sept. 22. ... 0. 51 5.5
May 28.o.o... 1 1.83 83 || Aug.4 ... .64 9.4

Daily discharge, in second-feet, of Smith River near White Sulphur Springs, Mont.,
for the year ending September 30, 1924

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept
63 16 8.8 4.6 7 39| 14 12 4.6
61 16 8.4 4.6 7 391 12 12 4.8
59 15 9.2 4.2 86 39| 13 12 5.0
60 14 9.2 4.0 89 4 ) 11 8.4 4.8
58 18 8.8 4,2 89 39| 13 8.0 4.8
66 25 8.8 5.0 86 31| 12 8.0 5.3
69 35 8.8 50 85 26| 12 10 5.3
58 31 9.6 5.0 85 241 16 10 5.3
57 23| 10 5.0 88 24) 12 8.8 5.3
54 22 8.8 5.0 81 221 12 8.8 6.5
47 20 8.4 5.0 7 21| 12 8.0 7.1
48 18 8.4 5.0 75 30 10 8.0 7.4
44 18 8.0 5.0 71 20 9.2 7.4 7.4
40 18] 10 4.6 69 18 8.8 5.6 6.8
40 18] 12 4.6 70 17 8.8 4.6 6.5

69 8.8 5.0 |eacenae

Monthly discharge of Smith River near White Sulphur Springs, Mont., for the year
ending September 30, 1924

Diseharge in second-feet
Run-off in
acre-feet

Month
Mazximum | Minimum | Mean

3,820
2,490
978
545
313

8,150

SUN RIVER BASIN
NORTH FORK OF SUN RIVER NEAR AUGUSTA, MONT.

Locarion.—In unsurveyed tract at Sun River diversion dam, 18 miles northwest
of Augusta, Lewis and Clark County.

DRAINAGE AREA.—596 square miles (measured by engineers of United States
Bureau of Reclamation).

RECORDS AVAILABLE.—January 1, 1916, to September 30, 1924, at present site.
August 5, 1889, to December 31, 1890, and October 31, 1903, to December 31,
1915, a station was located in sec. 33, T. 22 N.,, R. 7 W., at Henningson
ranch about 8 miles downstream from the present site. The flow of the
stream is practically the same at both points, as there are no diversions or
tributaries of importance.

Gage.—A sloping staff gage on right abutment of Sun River diversion dam;
read once daily by employees of the Bureau of Reclamation.
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DiscHARGE MEASUREMENTS.—Made from a highway bridge about half a mile
below gage.

CHANNEL AND coNTROL.—Control is crest of Sun River diversion dam, which is
a concrete structure with an arch section 153.3 feet in length and a gravity
section 59.2 feet in length, separated by a pier.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 4.40 feet
May 15 (discharge, 7,150 second-feet, canal carrying 100 second-feet); mini-
mum discharge, 121 second-feet, canal carrying 25 second-feet, August 4.

1889-1890; 1903-1924: Maximum stage recorded, 11.4 feet June 21, 1916
(discharge, 32,300 second-feet); minimum stage, 0.0 foot April 7 and 8, 1915
(discharge, 15 second-feet).

Ice.—Stage-discharge relation not seriously affected by ice.

Diversions.—Intake of Pishkun Canal of United States Bureau of Reclamation
is at diversion dam.

ReguraTION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve is well defined
and is based on formula Q=3.1 L H 1%, which was closely checked by five
discharge measurements. Gage readings were obtained once daily to half-
tenths April 1 to September 30. No records October 1 to March 31. Daily
discharge ascertained by applying daily gage height to rating table and add-
ing flow in canal. Records good.

CooPERATION.—Records furnished by United States Bureau of Reclamation.

Daily discharge, in second-feet, of North Fork of Sun River near Augusta, Mont.,
for the year ending September 30, 1924

Day | Apr. | May | June | July [Aug. | Sept. Day Apr. | May | June | July | Aug.| Sept.

291 [ 1,390 | 1,530 | 1,000 96 124 2, 680 0] 217 96

201 | 2,330 | 1,530 | 1,000 96 124 2,000 0| 254 87

201 1 3,420 | 1,460 883 96 96 1, 840 0| 254 96

332 | 3,420 | 1,390 883 96 96 1,760 0 217 96

332 | 3,420 | 1,390 713 | 124 96 1, 680 0| 217 96

372 12,330 | 1,390 557 | 124 96 1,530 17} 217 96

372 1 2,330 | 1,390 509 | 124 96 1, 530 17| 217 96

356 | 2,500 | 1,530 | 500 | 152 96 1,460 17 | 217 9

S 332 1 3,040 | 1,530 461 | 152 96 1, 460 50 | 217 96

10......] 3321|4,02 | 1,680 372 | 184 96 1,390 50 | 184 96

11. ... 201 | 4,560 | 1,840 372 | 184 96 1,260 184 96

12. 291 1 5,280 | 2,000 217 | 184 73 1,130 96 | 184 96

13. 201 | 5,350 | 2, 680 17 | 217 82 1, 200 96 | 152 96

14 327 | 6,550 | 2,860 0| 217 87 1,000 96 | 152 96
5. ...f 363 7,050 | 3,420 0 217 96 , 1, 000 96 | 152

. g1l 1,840 |....__. 96 { 152 |......

Daily discharge, in second-feet, of Pishkun Canal near Augusta, Mont., for the year
ending September 30, 1924

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept.
600 390 60 212 225 580 25 140
620 440 440 60 240 25 580 25 140 -
620 440 198 85 250 225 580 25 169
620 440 25 100 265 225 580 25 190
620 40 25 100 312 225 580 25 190
508 440 25 100 358 225 561 25 190
324 40 25 100 408 225 530 25 190
265 | 396 25 100 459 225 497 25 190
265 370 26 100 470 225 470 25 190
265 383 25 100 470 295 470 26 190
240 400 25 128 470 | 330 | 470 25 190
225 465 25 140 490 330 400 25 190
225 574 25 140 520 330 365 47 190
225 580 25 140 563 330 365 60 190
225 580 25 140 580 | 330 | 365 60 190

580 foceneen 365 60 [eeans
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Combined daily discharge, in second-feet, of North Fork of Sun River and Pishkun
Canal near Augusta, Mont., for the year ending September 30, 1924

Day | Apr. | May | June | July {Aug.| Sept Day | Apr. | May | June | July | Aug.| Sept.
201 {1,390 | 2,130 | 1,390 | 498 184 || 16....._| 399 | 6,760 | 2,900 580 | 242 236
291 | 2,330 | 2,150 | 1,440 | 536 184 - i 6,060 2,220 580 | 279 227
291 | 3,420 { 2,080 | 1,320 | 294 181 5,950 | 2,060 580 | 279 265
332 | 3,420 | 2,010 | 1,320 | 121 196 5,160 | 1,980 580 | 242 286
332 | 3,420 | 2,010 | 1,150 | 149 196 4,330 | 1,900 580 | 242 286
372 | 2,330 | 1,900 997 [ 149 196 3,980 | 1,760 578 | 242 286
3721 2,330 | 1,710 949 | 149 196 4,230 | 1,760 547 | 242 286
356 | 2,500 | 1,800 905 | 177 196 4,280 | 1,680 514 | 242 286
332 | 3,040 | 1,800 831 | 177 196 4,000 | 1,680 520 | 242 286
332 | 4,020 | 1,940 755 | 209 196 3,890 | 1,680 520 § 209 286
201 | 4,560 | 2,080 7721 209 224 3,330 | 1,590 520 | 209 286
291 | 5,280 | 2,220 682 | 209 213 3,280 | 1,460 496 | 209 286
201 | 5,350 | 2,900 591 | 242 222 2,440 | 1,530 461 | 199 286
327 | 6,550 | 3,080 580 | 242 227 2,400 | 1,330 461 | 212 286
363 | 7,150 | 3,640 580 | 242 236 2,420 | 1,330 461 | 212 236

2,420 |- ... 461 [ 212 |.._.-.

Monthly discharge of Pishkun Canal near Augusta, Moni., for the year ending

.September 30, 1924

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean

397 13,400

327 19, 500

469 28, 800

60. 2 3,700

144 8,570

.......... 74,000

Monthly discharge of North Fork of Sun River near Augusta, Mont., for the year

ending September 30, 1924

Discharge in second-feet

|

Run-off in
Month acre-feet
Maximum'| Minihum | Mean
1,070 201 526 31,300
7,050 1,390 | 3,720 228, 000
3,420 1,000 | 1,680 100, 000
1,000 (] 264 16, 200
254 96 176 10,800
124 73 96.0 5,710
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Combined monthly discharge of North Fork of Sun River and Pishkun Canal near
Awugusta, Mont., for the year ending September 30, 1924

[Drainage area, 596 square miles]

Discharge in second-feet Run-off
Month Per
Maximum | Minimum | Mean squsixre Inches | Acre-feet
mile
April el 1,070 291 526 0. 883 g g{; 31, 300
4.
3.76
1.42
.46
.45

SUN RIVER AT FORT SHAW, MONT.

Location.—In SW. 1/ sec. 1, T. 20 N,, R. 2 W, at highway bridge at Fort Shaw,
Cascade Couuty.

DRrAINAGE AREA.—1,475 square miles (measured by United States Bureau of
Reclamation).

REcCORDS AVAILABLE.—May 16, 1912, to September 30, 1924. A station on Sun
River at Sun River, maintained July 31, 1905, to October 5, 1912, gave
results for practically the same drainage area.

GaeE.—Chain gage on highway bridge; read by Arthur Woods, employee of
United States Bureau of Reclamation.

DiscHARGE MEASUREMENTS.—Made from cable located 500 feet below gage or
by wading.

CHANNEL AND coNTROL.—Bed of stream composed of gravel and rocks; fairly
permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.5 feet May
17 (discharge, 5,950 second-feet); minimum stage, 3.39 feet September
28-30 (discharge, 106 second-feet).

1905-1924: Mazximum stage recorded, 13.4 feet June 7, 1908 (discharge,
18,400 second-feet); minimum stage, 2.99 feet November 8 11, and 12, 1919
(discharge, 49 second-feet).

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—There are adjudicated rights for diverting 248 second-feet from
Sun River direct and 664 second-feet from tributaries above this station.
In addition there are the Fort Shaw and Pishkun Canals of the United States
Bureau of Reclamation and a few small ditches constructed since #he adjudi-
cation. ,

REGurLaTION.—Willow Creek Reservoir has a capacity of 16,640 acre-feet.

Accuracy.—Stage-discharge relation affected slightly by change in low-water
control and by ice. Two rating eurves which are identical above gage height
5.1 feet are used during year. One, applicable for open channel October 1
to June 15, is well defined between 240 and 5,400 second-feet. The other
applicable after June 15, is well defined between 80 and 5,400 second-feet.
Gage read once daily to nearest tenth, October 1 to July 23; after that date
to hundredths usually twice daily. Daily discharge ascertained by apply-
ing daily gage height to rating table. Records, except for period January
31 to February 14 when stage-discharge relation may have been affected
by ice, good.
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Discharge measurements of Sun River at Fort Shaw, Moni., during the year ending

September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-tt. Feet | Sec.-jt. Feet | Sec.-ft.
Oct. 6___.___.__ 3.94 308 || May 28 _______. 6. 20 2,140 || Aug. 21____.____ 3.86 227
Apr. 26 ... 5.04 916 || June 25._____._. 5,57 l 1,390

Duily discharge, in second-feet, of Sun River at Fort Shaw, Mont., for the year end-

ing September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. ['Mar. | Apr. | May | June | July | Aug. | Sept.
286 499 525 375 286 | 1,640 | 1,420 975 166 152
286 525 473 375 286 | 2,180 | 1,640 821 222 140
286 525 473 329 329 | 2,800 | 1,890 748 247 128
286 525 448 329 329 | 8,760 | 1, 760 748 247 128
286 525 423 329 352 | 3,040 | 1,580 936 247 117
286 525 399 329 375 | 2,640 | 1,530 821 247 128
473 473 375 329 423 | 2,330 | 1,420 748 229 128
580 473 375 | 329 423 | 2,480 | 1,640 612 196 128
700 473 375 | 329 473 | 2,800 | 1,640 491 247 128
638 473 423 i 375 499 | 3,200 | 1, 580 435 247 128
638 473 473 375 525 | 3,760 | 1,700 383 247 152
609 473 525 329 580 | 4,420 | 2,180 359 222 152
580 473 638 329 638 | 4,590 | 2,480 251 196 1562
525 473 764 329 638 | 4,420 | 2,640 215 |~ 219 152
525 473 638 329 609 | 4,500 | 2,830 199 247 196
473 473 525 329 580 | 5,270 | 2,800 142 267 196
473 473 423 329 580 | 5,950 | 2,880 108 267 128
473 473 375 329 580 | 5,270 | 2,330 183 283 128
473 473 329 329 526 | 4,760 | 2,100 251 267 128
525 473 329 329 499 | 4,000 | 1,820 169 247 128

329 580 | 3,440 | 1, 640 169 229 128
329 700 | 3,280 | 1,530 233 229 128
329 764 | 3,280 | 1,530 199 229 128
329 900 | 2,800 | 1,380 215 212 117
329 938 | 2,800 | 1,280 271 2056 128
329 11,060 | 2,960 | 1,320 279 180 128
286 | 1,140 | 2,640 | 1,140 259 180 128
286 | 1,140 | 2,180 | 1,100 267 169 106
286 | 1,140 | 1,890 | 1,060 A7 161 106
286 | 1,180 | 1,480 | 1,020 189 140 106
246 | 1,480 | 180 | 128 ...

Note.—Discharge not computed Dec. 29 to Jan. 30 because of ice.

Monthly discharge of Sun River at Fort Shaw, Mont., for the year ending Septem-

ber 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
700 286 507 31, 200
526 423 468 27,800
423 423 423 23, 500
764 329 453 26, 100
375 246 327 20, 100
1,180 286 636 37, 800
5, 950 1,480 3, 290 202, 000
2,880 1,020 1, 760 105, 000
975 108 390 24,
283 128 220 13, 500
196 106 134 7,970
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.

WILLOW CREEK NEAR AUGUSTA, MONT.

LocarioN.—In NW. }{ SW. 14 sec. 26, T. 21 N., R. 7 W., at Clark Co. ranch,
just below mouth of Little Willow Creek and 7 miles northwest of Augusta,
Lewis and Clark County.

DRrAINAGE AREA.—Not measured.

REcorDs AvaILABLE.—June 8, 1905, to May 14, 1911; April 1, 1912, to Sep-
tember 30, 1924.

Gaee.—Chain gage on right bank, 300 feet back of Thomas Clark’s house; read
by Thomas Clark.

DiscuArRGE MEASUREMENTS.—Made by wading or from bridge 1,000 feet below
gage.

CHANNEL AND CONTROL.—AnN old dam of timber and rock 20 feet below gage
forms the principal control.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 1.70 feet
April 5-7 and May 8-12 (discharge, 64 second-feet); minimum stage, 0.3
foot September 3—-30 (discharge, 5.0 second-feet).

1905-1911; 1912-1924: Maximum stage recorded, 10.8 feet June 23,
1916 (discharge, 1,150 second-feet); minimum discharge, dry July 17, 1910.

Ice.—Creek is fed by springs; stage-discharge relation not seriously affected
by ice.

Diversions.—Adjudicated water rights above station amount to 36.2 second-
feet from Willow Creek and 42.26 second-feet from tributaries.

REecuraTioN.—None. Willow Creek Dam, 2 miles below station, forms a reser-
voir with a capacity of 16,640 acre-feet, for use on the Fort Shaw unit of the
Sun River project.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined below 200 second-feet. Gage read once daily to half-tenths.
Daily discharge ascertained by applying daily gage height to rating table.
Records good.

The following discharge measurements were made:
May 27, 1924: Gage height, 1.32 feet; discharge, 44.0 second-feet.
July 17, 1924: Gage height, 0.50 foot; discharge, 10.5 second-feet.

Daily discharge, in second-feet, of Willow Creek near Augusta, Mont., for the year
ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June {.July | Aug. | Sept.
16 22 13 10 13 16 28 37 321 18 87 6.2
16 22 13 10 13 16 32 53 32| 16 8.7 6.2
16 24 13 10 14 16 32 56 32| 18 8.7 5.0
16 24 13 10 14 16 53 61 30) 14 8.7 5.0
16 24 12 10 14 18 64 61 30| 14 8.7 5.0
18 24 12 10 14 18 64 58 32| 13 8.7 5.0
16 24 12 10 16 20 64 61 32| 13 8.7 5.0
37 24 10 10 16 20 53 64 32| 12 8.7 5.0
37 22 10 10 16 20 47 64 32| 12 8.7 5.0
28 22 10 10 16 20 42 64 32| 10 8.7 5.0
28 22 10 12 16 20 42 64 32| 10 8.7 5.0
24 22 12 12 16 18 37 64 341 10 7.5 5.0
24 20 13 12 16 16 37 61 37| 10 7.5 5.0
24 20 14 12 14 14 37 61 37| 10 7.5 5.0
24 18 16 12 14 13 32 61 37| 10 7.5 5.0
24 18 16 10 14 13 32 58 347 10 7.5 5.0
24 18 16 10 14 13 32 58 32| 10 7.5 5.0
24 18 14 10 14 14 34 58 30| 10 7.5 5.0
24 18 14 10 16 14 37 58 30| 10 7.5 5.0

18 14 10 16 14 40 58 281 10 7.5 5.0
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Daily discharge, in second-feet, of Willow Creek near Augusta, Mont., for the year
ending September 30, 1924—Continued

Day Oct. | Nov. | Dec. | Jan. | Feb. { Mar. | Apr. | May | June | July | Aug. | Sept.
24 18 13 12 16 13 40 58 28] 10 7.5 5.0
24 16 13 12 18 13 42 58 28|10 7.5 5.0
24 16 13 12 18 13 44 56 281 10 7.5 5.0
22 16 13 10 18 14 42 56 26| 10 7.5 5.0
22 16 13 10 18 14 42 53 24| 10 6.2 50
22 16 13 12 16 14 53 50 221 10 6.2 50
22 14 12 12 16 16 37 44 20| 10 6.2 5.0
20 14 10 12 16 16 37 42 201 10 6.2 5.0
24 14 10 12 16 16 37 37 20| 10 6.2 5.0
22 14 10 12 | 16 34 34 20 8.7 6.2 5.0
22 ... 10 13 ... 4. 32 | e 8.7 6.2 oo

I

Monthly discharge of Willow Creek near Augusta, Mont., for the year ending Sep-
tember 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

37 16 22.8 1,400
24 14 19.3 1,150
16 10 12.5 769
13 10 10.9 670
18 13 15.5 892
20 13 15.7 985
64 28 41.6 2,480
64 32 54.8 3,370
37 20 20.4 1,750
18 8.7 1.1 682

8.7 6.2 7.63 469

6.2 5.0 5.08 302
64 5.0 20.5 14, 900

SOUTH FORK OF SUN RIVER AT AUGUSTA, MONT.

LocaTtion.—In NW. 4 SE. 14 sec. 17, T. 20 N., R. 6 W., at highway bridge on
road from Augusta to Craig, half a mile from Augusta, Lewis and Clark
County.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—December 2, 1904, to November 15, 1924 (discontinued).

Gage.—Staff gage spiked to crib work of right abutment on downstream side
of bridge; gage installed April 17, 1907, at a different datum; was used during
1907 and 1908; records 1909 to 1923 referred to staff gage. Read by W. J.
Auchard. :

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND coNTROL.—Bed of stream composed of gravel; no definite
control. One channel at low and medium stages; at high stages water
overflows right bank a quarter of a mile above gage and there are two to
four channels. Control subject to change at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period Oectober
1, 1923, to November 15, 1924, 2.18 feet April 7 (discharge, 294 second-feet);
minimum stage, 0.24 foot September 22-24 (discharge by indirect method,
2.0 second-feet).

1905-1924: Maximum stage recorded, 6.2 feet June 2, 1908 (discharge,
4,300 second-feet); minimum discharge, no flow during periods in 1910,
1919, and 1921.
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Ice.—Stage-discharge relation affected by ice. Records discontinued December
9 to March 8.

DiversioNs.—Water diverted to irrigate valley land both above and below
station. During dry seasons entire summer flow is utilized.

ReguraTioN.—None. Melting snow in mountains causes small diurnal fluc-
tuation during spring. <

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
backwater from small dam during part of summer. Rating curve well
defined between 25 and 600 second-feet. Gage read once or twice daily
to hundredths, except December 9 to March 8, when records were discon-
tinued. Daily discharge ascertained by applying daily gage height to
rating table October 1 to December 8, March 9 to June 4, July 31 to August
13, and August 26 to September 11. Indirect method for shifting control
used for remainder of records. Records for open channel good; others
poor. .

Discharge measurements of South Fork of Sun River at Augusta, Mont., during the
year ending September 30, 1924

| Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
May 2.ccoccnen 1. 57 150 || June 6. .____.__ 2 (.98 59 Sept. 12..____._ s(.35 5.10
May 27. ... 151 141 {| July 17 ... s, 88 23.7

@ Stage-discharge relation affected by small dam below gage.

Daily discharge, in second-feet, of South Fork of Sun River at Augusta, Mont., for
the period Ociober 1, 1923, to November 15, 1924

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. { Nov.
49 118 80 66| 24 3.0 7.4 74
49 136 76 62| 22 3.0 7.4 78
58 161 72 60§ 17 3.0 8.6 78
62 220 66 62| 15 3.0 8.6 64
82 225 62 58! 14 3.0 9.8 74
89 210 60 9 1 3.01 19 33
244 191 79 80 9.8 30| 15 80
153 187 97 80 9.8 3.0 14 76
121 187 97 73 9.8 3.0 12 76
115 187 97 68| 14 3.0 39 76
112 205 112 621 14 3.0 41 74
109 220 128 59 | 14 50| 46 74
138 231 135 53, 14 4.0 48 74
169 225 131 45| 14 50| 49 74
135 201 129 39| 12 3.0 53 74
118 220 129 36| 12 3.0
107 231 111 26 | 12 3.0
107 215 11 281 1 3.0
101 210 93 30| 12 3.0
101 196 91 25 9.8 3.0
96 205 89 19 9.8 3.0
115 145 87 36 86 2.0
131 142 70 35 8.6 2.0
135 138 77 31 8.6 2.0
115 135 75 31 8.0 5.0
_______ 49 115 128 75 31 5.0 6.2 68 {______.
- 49 118 125 69 33 5.0 6.2 70 |-
- 47 118 112 70 33 5.0 9.8 70 |-
- 47 115 104 72 31 5.0 86| 70 |-
- 49 118 99 72 31 4.0 7.4 72 |
....... 49. oo 87 [oaoo_o 28 4.0 ...} 72 [Lo._.
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Monthly discharge of South Fork of Sun River at Augusta, Mont., for the period
October 1, 1923, to November 15, 192/

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
157 46 86. 4 5,310
89 68 82.2 4, 890
87 66 70.4 1,120
49 43 47.6 2,170
244 49 112 6,
231 87 174 10, 700
1356 60 90.4 5,380
91 19 46.5 2, 860
24 4.0 1L 1
9.8 2.0 3.91 233
72 7.4 45.8 2, 820
80 33 719 2,140

MARIAS RIVER BASIN
TWO MEDICINE RIVER NEAR GLACIER PARK, MONT.

Location.—At highway bridge over Two Medicine River, half a mile below Lower
Two Medicine Dam, on road to Two Medicine Chalets, 4 miles northwest
of Glacier Park railway station, Glacier County.

DRAINAGE AREA.—56 squaré miles (measured on topographic maps).

"RECORDS AVAILABLE.—May 26, 1918, to September 13, 1924 (discontinued).

Gage.—Stevens continuous water-stage recorder installed on downstream side
of left abutment of highway bridge and referred to vertical staff gage on
outside of well.

DiscHARGE MEASUREMENTS.—Made by wading or from downstream side of
highway bridge.

CHANNEL AND coNTROL.—Bed of stream is smooth and regular and channel is
free from cross currents. A gravel and cobblestone riffle located about 75
feet below gage forms control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.13 feet at
7.30 p. m. June 17 (discharge, 892 second-feet); minimum stage, 4.00 feet
at 9 a. m. October 4 (discharge, 20 second-feet).

1918-1924: Maximum stage recorded, 7.85 feet June 11, 1918 (discharge,
1,390 second-feet); minimum stage, 3.70 feet December 24, 1920 (discharge,
10 second-feet).

Ice.—Stage-discharge relation seriously affected by ice. Station not operated
during winter.

Diversions.—None.

REcULATION.—Stream subject to regulation by gate operations at Lower Two
Medicine Reservoir, located half a mile above station.

Accuracy.—Stage-discharge relation permanent except when affected by ice.
Rating curve well defined between 20 and 1,200 second-feet. Daily gage
heights are obtained from graph of recorder by inspection or by straight-
line method. Records fragmentary. Daily discharge ascertained by apply-
ing mean daily gage height to rating table, except for periods of no gage
records. Records excellent for period covered by gage heights; others fair.
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Discharge measurements of Two Medicine River near Glacier Park, Mont., during
the year ending September 30, 1924

it
Gage Dis- || Gage Dis- Gage | Dis-
Date height | charge !“ Date height | charge Date height | charge
i I
Feet | Secft. || Feit ™| Sec.-ft. Feet | Sec.ft.
Oct. 13_..__._._ 4.95 i11°| June 10.__. 6.35 545 || Aug. 5. ___. 4.64 KES
May 10....-... 5.93 361 ] July 21_ .. 4.89 104 || Sept. 13. ... 4.23 31

Daily discharge, in second-feet, of Two Medicine River near Glacier
Jor the year ending September 30, 1924

Park, Z'VIont.,

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept
20 68 321 339 78 46
26 68 342 336 K 43
26 68 382 342 75 42
21 68 452 342 74 41
25 68 472 358 7 40
25 125 437 352 69 40
26 182 472 324 87 42
43 239 282 o 41
54 297 597 257 7 39
79 355 515 226 e 38
96 405 519 207 K 36
108 455 560 187 7 35
107 505 174 70 34
109 5565 707 165 68 [ ..

101 7 154 71 .
98 655 830 145 T2 ...
100 706 836 139 T4
97 767 774 131 (i3 PO
94 707 664 121 T4
86 610 597 112 > P

519 539 104

495 483 103

495 441 101

472 407 98

495 382 94

535 368 90

519 368 88

456 366 85

407 355 84

362 345 83

330 | 80

Note.—No gage record and discharge interpolated Oct. 25 to Nov. 3, May 6-9, 11-17.

tinued Nov. 20 to Apr. 19.

Records discon-

Monthly discharge of Two Medicine River near Glaciér Park, Mont.; for the year
ending September 30, 1924

[Drainage area, 56 square miles]

Discharge in second-feet : Ruun-off
Month Per ]
Maximum | Minimum | Mean sqq;are ' Inches | Acre-feet
mile
October_ ... 109 21 71.2 1.27 1.46 4,380
November 1-19_ 68 40 51.5 . 916 i .65 1,940
April 20-30____ 77 62 69.8 1.4 .51 1,520
May...... 757 68 408 7.22 ! 8.32 25, 000
June. 836 321 518 9.22 10. 29 30, 800
July____ 358 80 184 3.27 3.77 1, 300
August_____ 78 47 68.1 1.21 1.40 4,180
September 113 __ ... __ 46 34 39.8 .708 1,030
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TWO MEDICINE RIVER AT FAMILY, MONT.

Locarion.—In NW. 4 sec. 2, T. 31 N., R. 9 W, at Holy Family Mission, Glacier
County, 16 miles southeast of Browning and 6 miles above mouth of Badger
Creek, the nearest tributary. .

DRrAINAGE AREA.—368 square miles (measured on topographic map).

REcorDs AvarLaBLE.—April 26, 1907, to October 31, 1924 (discontinued).

GageE.—Overhanging chain gage on left bank; read by T. A. Guardipee.

DiscrARGE MEASUREMENTs.—Made by wading near gage or from new hxghvs ay
bridge about 3 miles above gage.

CHANNEL AND CONTROL.—QGravel control practically permanent durlng year.
Banks high and not subject to overflow except during extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1,
1923, to October 31, 1924, 6.05 feet at 7.10 a. m. June 11 (discharge, 3,860
second-feet); minimum stage, 1.90 feet November 28 (discharge, 13 second-
feet).

1907-1924: Maximum stage recorded, 8.15 feet June 9, 1909 (discharge,
7,600 second-feet); undoubtedly higher in June 1908, but as gage washed
out no record was obtained. Minimum discharge, 4.4 second-feet Septem-
ber 6, 7, and 8, 1919.

Ice.—Warm springs enter river above gage so probably this station was not
affected by ice.

Diversrons.—Water is diverted about 2 miles above gage for about 100 acres at
Holy Family Mission farm. Two Medicine Canal diverted 9,422 acre-feet
during 1924 for the irrigation of land near Seville on Blackfeet Indian
Reservation.

ReguraTion.—The Office of Indian Affairs operated gates at dam on lower
Two Medicine Lake during 1924.

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined between 50 and 2,400 second-feet. Gage read to even hundredths
twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table. Records good.

Discharge measurements of Two Medicine River at Family, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge l Date height | charge Date. height | charge
|
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
Oct.12._._...._ 3.13 255 || June 10_ __.______ 5.25 2,100 || Aug. 14._._.____ 2.34 63
May3...coaoo 4.60 1,290 || July 23__.__..__ 2.85 169

Daily discharge, in second-feet, of Two Medicine River at Family, Moni., for the
period October 1, 1923, to October 31, 1924

Day Oct. | Nov. | Dee. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct.
96 200 52 693 749 496 90 29 30
90 172 52 992 763 468 79 27 40
90 151 52 | 1,240 680 440 73 27 50
86 141 56| 1,780 1,030 412 70 25 58
90 130 81| 1,370 | 2,220 384 64 4 59
94 136 146 | 1,110 2,520 357 64 23 56
96 114 471 | 1,280 2,180 332 59 22 50

389 100 422 | 1,240 | 2,520 336 92 20 52
778 86 344 | 1,410] 3,120 292 123 20 53
580 98 3151 1,510 | 3,360 284 92 19 56
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Daily discharge, in second-feet, of Two Medicine River at Family, Mont., for the
period October 1, 1923, to October 31, 192/—Continued

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct.
284 90 288 | 1,810 | 3,660 255 77 17 56
215 84 451 | 1,780 | 3,560 2556 66 19 59
197 94 557 1 1,780 | 3,400 232 77 22 56
188 82 503 | 1,850 | 3,460 200 68 20 53
180 76 357 1,950 | 3,120 206 63 22 52
166 90 332 | 2,520 2,720 188 68 26 54
169 86 300 1 2,370 | 2,330 191 66 29 54
177 84 284 | 1,850 , 030 182 63 33 52
182 77 262 | 1,640 | 1,670 172 58 37 56
191 73 252 | 1,340 | 1,450 148 53 33 52
191 59 Y IS 238 | 1,200 | 1,160 136 50 22 46
200 47 7] P 366 | 1,110 | 1,030 158 50 24 50
232 77 71 63 461 | 1,110 9 139 47 25 53
200 94 77 70 422 | 1,090 838 134 44 27 47
185 77 73 64 375 | 1,160 778 127 41 30 52
180 77 68 50 412 | 1,130 660 119 39 28 47
177 35 68 52 568 | 1,010 598 112 36 27 44
161 14 73 54 487 904 540 106 37 27 52
161 21 77 59 422 904 557 98 36 25 48
185 29 73 58 436 823 524 94 33 25 50
255 |oceoeooe 68 48 (... ‘ 778 J ........ 88 ) 1 IR

Norte.—Discharge interpolated July 1-5. Records discontinued Jan. 1 to Mar. 22,

Monthly discharge of Two Medicine River at Family, Mont., for the period October
1, 1923, to October 31, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1923

OCtODOT - o e 778 86 209 12, 900
November. - 200 14 89.8 , 340
215 19 74.3 4, 570
70 48 57.6 1,030
56 52 326 19, 300

2,520 693 | 1,380 ,
3, 660 524 | 1,800 107, 000
496 88 230 14, 100
123 31 61.6 3,790
37 17 25.1 1,490
68 30 51.8 3,190

MARIAS RIVER NEAR SHELBY, MONT.

Locarron.—In sec. 20, T. 31 N., R. 2 W., at highway bridge 7 miles south of
Shelby, Toole County.

DRAINAGE AREA.—2,610 square miles.

RECORDS AVAILABLE—April 4, 1902, to January 12, 1908; April 23, 1911, to
September 30, 1922, and March 21, 1923, to September 30, 1924.

Gage.—Stevens water-stage recorder installed March 21, 1923, on downstream
side of pier on left bank; datum not changed.

DisCcHARGE MEASUREMENTS.—Made from downstream side of highway bridge
or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel and boulders; control
shifts occasionally. Left bank steep and high; not subject to overflow.
Right bank gently sloping; subject to overflow at extreme stages.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.00 feet
abt 5 p. m. June 17 (discharge, 6,240 second-feet); minimum stage, 2.40 feet
April 1 (discharge, 199 second-feet).

1902-1907; 1911-1924: Maximum stage recorded, 14.9 feet June 24,
1907 (discharge, 29,500 second-feet); minimum stage, 1.5 feet August 20,
1919 (discharge, 10 second-feet.)

Ice.—Stage-discharge relation affected by ice.

Diversions.—The Valier-Montana Land & Water Co.’s Carey Act project and
the Blackfeet project of the United States Bureau of Reclamation divert
water from the principal tributaries above this station; also a number of
smaller private diversions.

REcuraTiON.—Water is stored in reservoirs on tributaries above station, the
principal ones being Two Medicine on Two Medicine River, Four Horns
on Badger Creek, Swift Dam on Birch Creek, and Lake Francis on Dupuyer
Creek.

" Accuracy.—Stage-discharge relation not permanent; affected by ice. Two
curves used for year, one applicable October 1 to June 15 and the other
June 16 to September 30. They are both well defined below 6,200 second-
feet. Daily gage heights obtained from graph of Stevens recorder by inspec-
tion or by straight-line method October 1 to December 2, March 5 to April
1, April 19 to May 27, June 17 to July 3, July 26 to September 30. Daily
discharge for these periods ascertained by applying mean daily gage height
to rating table. Mean discharge for periods of no gage height ascertained
by combining flow of the four tributaries and computing mean flow by
8-day periods. Records for days of gage readings are good; others fair.

Discharge measurements of Marias River near Shelby, Mont., during the year
ending September 30, 1924

[

dage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
i
Feet | Sec.-ft. Feet | Sec.-fi. Feet | Sec.ft.
Mar. §oeeeeccann 3.0 5. May 11 5,26 2,830 || Aug. 24 _.___.__ 2.75 370
if;t. 3.55 6.98 6,170 || Sept. 19._.__.__. 2.46 253
ay 4,76 3.05 ' 539

Daily discharge, in second-feet, of Marias River near Shelby, Mont., for the year
ending September 30, 192/

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
203 | 1,310 1, 400 425 296
1,660 1,390 439 300
2,220 : 1,390 430
2, 960 425 276
3,320 |} 2,560 416 268
320
600 i 2
2, 600 21
2,580 Lo | 450 284
2,710 476 284
2,800 495 280
o -1
3,5
3,630 |{ 040 a21 280
880 | 3,630 416 280
3,690 65| 49| 27
3,720 534 264
4,450 | 6,110 510 253
4,390 | 5,530 491 268
825 | 4,030 | 3,860 } 430 436 264
802 ) 3,490 | 3,140 407 257
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Daily discharge, in second-feet, of Marias River near Shelby, Mont., for the year
ending September 30, 1924—Continued

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
334 773 | 3,090 | 2,690 398 268
334 752 2,850 | 2,370 385 268
330 840 | 2,820 | 2,180 430 389 264
325 1,060 | 2,710 | 1,960 381 245
325{ 1,130, 2,540 | 1,760 363 237
320 | 1,060 | 2,630 | 1,610 510 346 249
243 | 1,100 | 2,500 | 1,520 491 334 249
228 | 1,370 1,450 481 329 264
217 | 1,400 1,960 1,430 462 321 264
213 | 1,330 ? 1,390 439 300 257
b1 8 PN | I R 435 300 |-ooo-

NoTE.—Stage-discharge relation affected by ice and discharge interpolated Nov. 29-30. Records dis-
continued because of ice Dec. 3 to Mar. 4. No gage-height record Apr. 2-18, May 28 to June 16, and July 4
to 25. Discharge estimated from combined fiow of four tributaries above Shelby and braced ﬁgutes represent -
estimated mean discharge for periods indicated.

Monthly discharge of Marias River near Shelby, Mont., for the year endmg Sep-
tember 30, 192}

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1,230 251 590 36, 300
500 217 407 24, 200
325 235 280 1,110
609 206 371 19, 900
1,400 203 771 45, 900
4,450 1,310 2,890 178, 000
6,110 1,390 3, 260 194, 000
1,400 430 725 44, 600
549 300 419 25, 800
360 237 270 16, 160

MARIAS RIVER NEAR BRINKMAN, MONT.

Locarion.—In NW. 14 sec. 21, T. 29 N., R. 8 E,, at Brinkman’s ranch, 21 miles
south of Inverness on Great Northern Railway and 4 miles from Brinkman
post office, Hill County.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—October 6, 1921, to September 30, 1924.

Gacee.—Overhanging gage on right bank about 500 feet downstream from ranch
house; read by C. H. Brinkman.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel and small boulders. Sand
bar just above the pool over which gage is located. Left bank high and clean.
Right bank clean and subject to overflow only at extremely high stage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.60 feet at
June 17 (discharge, 6,380 second-feet) ; minimum stage, 1.06 feet September
25-27 and 29 (discharge, 223 second-feet).

1921-1924: Maximum stage recorded, 5.60 feet June 17, 1924 (discharge,
6,380 second-feet) ; minimum stage, 0.90 foot October 9-12, 1921, and Nov-
vember 14, 1922 (discharge, 165 second-feet).

Ice.—Stage-discharge relation affected by ice.

DiversioNns.—Numerous diversions are made for irrigation from tributaries above

" this station, the principal ones being those for the Blackfeet project and for
the Valier Carey Act project.
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RecurarioNn.—The principal storage reservoirs are Two Medicine Reservoir on
Two Medicine River, Four Horns Reservoir on Badger Creek, Swift Reservoir
on Birch Creek, and Lake Francis Reservoir on Dupuyer Creek.

Accuracy.—Stage-discharge relation permanent, except when affected by ice.
Curve well defined between 150 and 6,000 second-feet. Gage read to hun-
dredths twice daily. - Daily discharge determined by applying mean daily
gage height to rating table except during ice-affected periods. Records
good except for December, for which records are fair.

Discharge measurements of Marias River near Brinkman, Mont., durmg the yea,r
ending September 30, 1924

Gage Dis- Ga Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.-ft.
1.26 310 || June 18___ .. 5,35 5,910
175 612 || Aug. 25 ... 1.30 345
3.62 2,920

Daily discharge, in second-feet, of Marias River near Brmkmcm, Mont., for the
year endzng September 30, 1924

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
1,330 | 2,0308 2,320 397 269
1,270 | 1,930 | 2,110 426
1,380 | 1,860 | 1,980 397 248
1,840 | 2,040 1,930 397 239
2,560 | 2,240 | 1,890 397 243
3,190 | 2,390 | 1,900 403 243
2,950 | 2,830 | 1,780 403 243
2,620 | 3,530 | 1,720 426 239
2,590 | 5,090 | 1,620 415 243
2,650 | 5140 | 1,380 403 239
2,770 | 4,240 | 1,200 426 239
2,800 | 4,200 1,090 478 239
3,190 | 4,750 982 466 | 239
3,420 | 5,390 795 451 235
3,470 | 5,810 665 465 248
3,520 | 6,300 683 498 243
3,500 | 6,380 674 565 252
4,010 | 6,000 640 710 248
4,150 | 5,520 622 235
3,900 | 4,900 572 492 231
3,530 | 4,29 550 458 235
3,190 | 3,820 535 375 239
3,020 | 3,470 520 349 231
2,960 | 3,20 505 322 227
2,920 | 3,070 558 329 223
2,830 2,920 520 206 223
2, 920 ; 2, 660 505 315 223
2,830 . 2,480 451 291 231
2,520 i 2,340 421 273 223
2,310 | 2,320 397 256 235
2,170 ... 380 265 | ____._.

Nore.—8Stage-discharge relation affected by . ice; dxscharge interpolated Dec. 1; discharge not com-
puted Dec. 27-31. ‘Records discontinued Dec. 27 to Mar

63482—28
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Monthly discharge of Marias River near Brinkman, Moni., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum [ Mean
October e eem 960 231 522 32,100
November. ... 512 329 425 25, 300
December 1-26.__ 451 256 349 18, 000
March 23-31 . o iaaes 421 273 335 5,980
April_ . 1,420 260 831 49, 400
May__ 4,150 1,270 2,850 175, 000
June. . 6, 380 1, 860 3,780 225, 000
July.. 2,320 380 1,030 63, 300
Aungust. . 710 256 410 25, 200
September. _ e 269 223 239 14, 200

BADGER CREEK NEAR FAMILY, MONT.

Locamion.—In NE. 14 sec. 19, T. 31 N., R. 8 W., at highway bridge 4 miles
east of Family, Glacier County.

DRAINAGE AREA.—241 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 20, 1907, to December 15, 1924 (discontinued).

Gaae.—Chain gage on upstream side of highway bridge; read by Mrs. A. C. Guith
and T. A. Guardipee.

DiscHARGE MEASUREMENTS.—Made from highway bridge at gage or by wadmg
near gage.

CHANNEL AND cONFROL.—Two channels at medium and low stages; several chan-
nels at high stages. Banks are low and subject to overflow above gage.
Control slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1,
1923, to December 15, 1924, 6.35 feet June 14 (discharge, 1,460 second-feet);
minimum stage, 4.10 feet March 31 and April 1 (discharge, 45 second-fees).

1907-1924: Maximum stage recorded, 6.30 feet June 12, 1917 (discharge,
1,910 second-feet); minimum stage, 3.50 feet August 19, 1919 (discharge,
2.0 second-feet).

Ice.—Stage-discharge relation seriously affected by ice.
during winter.

Diversions.—United States Bureau of Reclamation canal diverts natural flow of
Badger Creek above gage to irrigate land in eastern part of the Blackfeet
Indian Reservation north of Birch Creek.

Accuracy.—Stage-discharge relation not permanent; affected by ice. Two
rating curves used during period; one applicable October 1-11, 1923, is
fairly well defined between 100 and 500 second-feet; the other applicable
October 12 to December 30, 1923,-and March 23 te July 18, 1924, and
indirectly applicable July 19 to December 15, 1924, is well defined between
100 and 1,000 second-feet. Gage read to nearest half-tenth twice dally
Daily discharge ascertained by applying mean daily gage height to rating
table; indirect method used October 8-10 and July 19 to December 15, 1924.
Records for open channel good, others fair.

Records discontinued

Discharge measurements of Badger Creek mnear Family, Mont., during the year

ending September 30, 192/

r Gage Dis- * Gage Dis- Gage | Dis-
Date height | charge Date heizht | charge Date height | charge
Feet Sec.-ft. Feet | Sec.-fi. Feet | Sec.-ft.
May 3........ 38 626 || July 23__._.._. 4.52 169 || Sept.12.____.._ 4.26 18
June 10.____.__ ! 5 45 682 || Aug. 14._______ 4.30 141
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Daily discharge, in second-feet, of Badger Creek near Family, Mont., for the period
October 1, 1923, to December 15, 192/

Day Oct. { Nov. | Dec. {| Mar. | Apr. | May | June | July | Aug. | Sept. | Oct.

Nov. | Dec.

122 142 74
122 142 82

45 245 446 433 123 123

122 126 57 645 466 331 126 120
122 126 57 800 720 320 126 120
122 126 57 570 645 320 129 120
122 126 64 570 433 320 129 17
122 120 120 585 366 133 117
406 111 133 630 645 224 166 17
564 111 111 660 536 213 162 114
380 111 96 760 585 202 136 114
292 96 0 176 816 760 194 139 114
224 96 194 | 1,010 | 1,030 104 139 114
104 111 152 965 | 1,250 194 142 114
194 102 133 840 | 1, 460 187 142 114
187 96 133 864 | 1,360 166 176 111
176 96 136 | 1,100 | 1,250 159 156 m
176 129 | 1,030 | 1,030 159 156 111
176 114 880 159 156 105
159 114 760 720 156 136 96
142 L) ) PR 114 720 630 146 136 96

159 82 69 180 608 142 129 96
159 69 57 190 535 421 139 129 96
153 69 57 257 500 403 129 126 96
133 69 57 236 466 362 123 126 96
126 65 50 228 446 362 120 126 96
142 |..o.o. 65 45 [ ... 433 | 120 123 |eeeeeen

NoTE.—Stage-discharge relation affected by ice and discharge estimated Dec. 3-19 and 30-31, 1923,
Record discontinued because of ice, Jan. 1. to Mar. 22, 1924. No gage-height record Nov. 11-25, 1924,

Montlily discharge of Badger Creek n’éar Family, Mont., for the period October 1,

1923, to December

15, 1924

Month

Discharge in second-feet

Run-off in
acre-feet
Maximum | Minimum | Mean

554 122 188 11, 600
142 82 1 6,310
91 65 73.1 4,490

69 45 60.2 1,070
257 45 134 7,970
1,100 245 |- 688 42,300
1, 460 362 681 40, 500
433 120 205 12, 600
176 123 137 8,420
123 96 108 6,430
111 82 86.5 5,320
176 82 1 3,150
117 82 92.8 2,760
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BIRCH CREEEK AT SWIFT DAM, NEAR DUPUYER, MONT.

Locarion.—Near southwest corner of sec. 23, T.,28 N., R. 10 W, just below
Swift Dam, 20 miles west of Dupuyer, Pondera County, and 34 miles south-
west of Valier.

DRAINAGE AREA.—T75 square miles (measured on topographic maps).

RECORDS AvaILABLE.—March 26, 1913, to September 30, 1924.

Gaae.—~—Vertical iron gage on right bank 800 feet below dam; read by E. G..
LaGrande. Overflow from spillway is referred to staff gage set vertically in
concrete stilling box at west end of spillway crest. Zero of gage is at eleva-
tion of spillway crest, 4,947.00 feet sea-level datum.

DISCHARGE MEASUREMENTS.—Made from footbridge 300 feet above gage or by
wading. )

CHANNEL AND cONTROL.—Channel composed of clean, coarse gravel and boulders.
Banks high at gage; not subject to overflow. Spillway is a conecrete crest
2.0 feet wide and 379 feet long with channel leading from it eut in rock
through a small pass north of dam.

EXTREMES OF DISCHARGE.—Maximum discharge, 1,260 second-feet June 15;
minimum discharge, 6 second-feet October 30 to March 6 and August 31 to
September 4.

1913-1924: Maximum discharge, 5,275 second-feet June 21, 1916; mini-
mum discharge, no flow October 2, 1918, and January 2, and 3, 1920. Mini-
mum flow controlled and maximum partly regulated by valves at dam.

Ice.—Stage-discharge relation affected by ice.

Diversions.—Two small ditches divert water just below dam and above gage;
known locally as Cole ditch and Jones ditch.

REcuraTioN.—Flow is regulated by operation of gates at dam, except during
periods of extremely high stages when water flows in overflow channel.

Accuracy.—Stage-discharge relation permanent during year, except when
affected by ice. Rating curve well defined between 5 and 500 second-feet.
Rating curve for spillway well defined between 100 and 500 second-feet.
Gage read from two to six times daily. Daily discharge ascertained by
applying mean daily gage height to rating table and combining the flow
through valves with overflow from spillway, except as explained in footnote
to daily-discharge table. Records good.

CoorERaTION.—Complete data furnished by Valier-Montana Land & Water
Co.

Discharge measurements of Birch Creek ai Swift Dam, near Dupuyer, Mont., during
the year-ending September 30, 192/

Outlet channel Spillway channel
Ga Dis- Ga Dis-
Date height | charge Date height | charge
Feet | Sec.-ft. Sec.-ft.
Dec. 11 1.70 5.9 76.6
. 3.20 357 342 .
2.94 238 229
2,20 41. 6 452
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Combined daily discharge, in second-feet, of Birch Creeck,oullel channel and spill-
;ogg4at Swift Dam, near Dupuyer, Monl., for the year ending September 30,

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
10 162 279 257 396 6
10 225 301 257 396 - 6
11 313 314 246 6
11 361 352 372 6
6 11 266 279 236 372 14
12 266 267 227 352 29
12 289 327 207 284 34
13 313 279 198 40
69 351 245 190 238 46
86 394 302 164 238 46
7 J 92 491 509 173 238 46
7 92 543 818 164 238 46
7 112 525 | 1,020 156 238 46
8 106 508 | 1,220 156 238 142
6 8| ¢9| o&62|1,260] 232| 238| 238
8 6 8| 105 73|1000| 207 238| 238
8 86 673 839 238 238
8 86 525 6565 312 238 238
8 86 456 509 342 238 238
8 69 366 474 342 238 238
8 69 339 440 350 238 238
8 1056 380 396 374 238 238
8 118 365 366 372 238 238
8 132 327 340 372 238 238
8 118 365 328 372 238 238
8 132 352 315 372 238 238
9 162 301 302 372 238 238
9 162 302 372 238 238
10 143 256 268 372 238 238
....... 10 132 245 268 383 132 197
_______ 10 joeooo| 256 |._._...] 396 R

NoTE.—Above table shows total flow through outlet valves and over spillway. Water flowing in spill-
way channel, Mar. 11 to July 22. Hourly-discharge method used to determine mean discharge for day, on
account of changes in valve (gnmgs Oct, 8, 13-15, 29, July 15, 17, 18, 21, 30, Aug. 6-8, 30, Sept. 5, 6, 14, 16,
and 80. Valve opening not changed and flow practically constant in cutlet channel, Oct. 30 to July 14;
braced figures represent mean discharge for periods indicated.

Combined monthly discharge of Birch Creek oullet channel and spillway at Swift
Dam, near Dupuyer, Moni., for the year ending September 30, 1924

Discharge in second-feet

Run-off in

Month acre-feet

Maximum | Minimum | Mean
1.5 707
6 357
6 369
6 369
6 345
7.5 461
81.7 4,860
380 23, 400
487 29,

281 17, 300
256 15, 700
143 8,510
140 101, 000

NoTE.—Monthly run-off, in acre-feet, in the spillway channel as follows: Mar. 11-31, 92; April, 4,500;
May, 23,000; June, 28,500; July 1-22, 5,670.
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BIRCH CREEK NEAR DUPUYER, MONT.

LocarioN.—In sec. 28, T. 29 N., R. 8 W., at Kepple ranch, half a mile above
head gates of B Canal of the Valier-Montana Land & Water Co., 12 miles
northwest of Dupuyer, Pondera County, and 20 miles above mouth of
Dupuyer Creek.

DRAINAGE AREA.—110 square miles (measured on topographic maps).

RECORDS AvAILABLE.—July 25, 1907, to September 30, 1924.

Gace.—1-inch square steel bar graduated to tenths and driven securely into bed
of stream; also staff gage in well in bank at same section; read to hundredths
once daily by Wade Starleigh.

DiscaARGE MEASUREMENTS.—Made by wading or from cable 400 feet below
gage.

CHANNEL AND coNTROL.—Channel composed of clean gravel; control is gravel
bar about 250 feet below gage, slightly shifting. Banks are of medium
height, covered with brush, and subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.32 feet at®
June 15 (discharge, 1,290 second-feet); minimum discharge, 4.0 second-
feet on December 1.

1907-1924: Maximum stage recorded, 10.0 feet June 21, 1916 (discharge
estimated, 5,000 second-feet); minimum discharge recorded, 3 second-feet
April 7, 1921.

Ice.—Stage-discharge relation affected by ice.

Diversions.—Two or three small ditches divert above station.

RecuraTioN.—Flow is largely controlled by operation of gates at Swift Dam 12
miles upstream, total capacity of reservoir, 30,000 acre-feet.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
changing control. Three rating curves used during open-channel season.
The first, applicable October 1-14, is well defined between 10 and 850 sec-
ond-feet. The second, applicable October 15 to November 30 and April 8 to
June 15, is well defined between 20 and 1,300 second-feet; the third, used
June 18 to September 30 is fairly well defined. Gage read to hundredths
once daily. Daily discharge ascertained by applying daily gage height to
rating table except as noted under footnote to table of daily discharge.
Records for open channel good, others fair.

CooreraTioN.—Complete records furnished by the Valier-Montana Land &
Water Co.; computations slightly revised to conform to Geological Survey
rules.

Discharge measurements of Birch Creek near Dupuyer, Mont., during the year
ending September 30, 1924 .

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date beight | charge

Feet | Sec.-ft. Feet | Sec.ft. Sec.-ft.

] P e T B

e e - -

¢2.96 7.5 6.22 697 361

s3.18 8.2 5.44 380 247

¢ Iee on control, gage heights are readings on winter gage.
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Daily discharge, in second-feet, of Birch Creek near Dupuyer, Mont., for the year
ending Sepiember 30, 1924

-~
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

22 16 4 10 10 7 15 188 307 330 392 43
22 9 5 10 9 7 17 268 326 316 396 30
22 8 6 10 8 8 13 361 346 299 362 44
21 9 6 10 8 8 14 480 367 202 362 41
22 7 6 10 8 8 19 408 329 282 362 39
22 8 6 9 8 8 22 352 290 273 362 34
22 6 6 9 8 7 22 332 361 263 306 33
47 8 7 9 8 9 22 332 352 248 319
27 7 7 9 8 8 21 370 323 231 248 36
22 6 7 9 8 7 21 395 361 220 246 38
15 6 8 9 8 6 23 465 519 207 240 40
17 6 8 8 8 8 73 523 763 202 | 240 40
16 6 8 8 8 7 100 527 | 1,020 199 240 41
21 5 9 7 7 8 108 507 | 1,210 197 240 45
20 5 9 7 7 8 110 503 | 1, 187 | 246 188
20 5 9 7 7 8 96 622 | 1,210 260 243 215
20 5 8 7 7 9 88 695 970 251 292 226
19 5 8 7 7 8 95 604 862 302 240 226
20 5 8 7 7 8 93 515 710 340 237 234
19 5 8 7 7 8 95 425 614 340 234 228
17 5 8 7 7 9 88 382 518 340 231 228
24 5 10 7 7 9 102 395 486 373 228 226
24 5 12 7 7 8 139 1 451 370 226 226
19 5 12 8 7 9 156 376 421 370 226 228
15 5 12 8 7 8 141 401 404 366 226 228
14 5 1 8 7 8 143 398 | 392 358 223 228
13 &5 11 9 7 8 165 343 385 358 223 234
15 5 1 10 7 8 192 326 366 362 223 234
13 ] 11 10 7 8 1 307 356 366 220 237
13 5 1 1 8 8 161 285 | 340 366 220 237
13 oo 11 10 [oo.. - 7 I 200 |- 392 62 oo

NotE.—Stage-discharge relation affected by ice; discharge estimated, Oct. 29-31; discharge computed by

interpolation between the discharge measurements and
ggge; F‘}% read and discharge interpolated Aug. 20-22; disch:
, 11-15.

nown flow at Swift Dam, Dec. 3 to Mar. 31.
arge determined from flow in B Canal, Sept. 1,

Monithly discharge of Birch Creek near Dupuyer, Mont., for the year ending Septem-
ber 30, 192/

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

47 13 19.9 1,220
16 5 6.23 371
12 4 8.48 521
10 7 8.48 521
10 7 7. 56 434
9 6 7.94 488
192 13 84.2 5, 010
695 188 412 25, 300

1,290 307 5556 y
187 299 18,400
396 62 263 16, 200
237 30 139 8,270
1,260 4 151 110, 000
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DUPUYER CREEK NEAR VALIER, MONT.

Locarion.—In NE. 14 see. 33, T. 29 N., R. 6 W., at Cowell ranch, 1,000 feet above
diversion dam at head of D Canal from Dupuyer Creek to Lake Francis
Reservoir and outlet of B Canal, which diverts water from Birch Creek to
Dupuyer Creek, 6 miles below mouth of Sheep Creek, and 11 miles southwest
of Valier, Pondera County.

DRrAINAGE AREA.—Not measured.

Recorps AvatLaBLE.—July 17, 1912, to September 30, 1924.

Gage.—Vertical steel staff on right bank, 1,000 feet above diversion dam; read
by C. S. Mendenhall.

DiscnArRGE MEASUREMENTS.—Made by wading at low stages. High-water meas-
urements made from cable 1,400 feet above gage or from bridge 5 miles below
gage.

CHANNEL AND coNTROL.—Bed of stream composed of fine gravel; right bank
high and steep; left bank slopes gradually and overflows only at flood stage.
A gravel bar about 400 feet below gage forms control at medium and low
stages; not permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.32 feet at
9 a. m. June 15 (discharge, 351 second-feet); minimum discharge, 6 second-
feet January 4 (estimated on account of ice).

1912-1924: Maximum stage recorded, 6.5 feet June 21, 1916, determined
by level from floodmarks (discharge, 2,180 second-feet); no flow September
19, 1919.

Ice—Stage-discharge relation affected by ice.

DivERrsioNs.—A number of small diteches divert water for irrigation from Dupuyer
Creek and tributaries. Many of the numerous water right filings have been
perfected by use.

ReGuLaTION.—Operation of head gates along the creek partly controls flow.

Accuracy.—Stage-discharge relation not permanent; affected by ice. Three
rating curves used during year are fairly well defined; the first applicable
October 1-81, the second for open-channel condition November 1 to July 5,
and the third July 31 to September 30. Gage read to hundredths once daily.
Daily discharge ascertained by applying gage height to rating table except
during ice periods; shifting-control method used July 6-30 because of moss.
Records for open channel good; others fair.

CooreraTioN.—Complete data furnished by Valier-Montana Land & Water
Company.

Discharge measurements of Dupuyer Creek near Valier, Mont., during the year
ending September 30, 192}

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
8.8 || Apr.4 .. . 3.2 56.1 | July*0 ... 3.21 50.9
11.0 | Apr. 9. | 3.4 95.8 || July 30 . _...__. 3.05 24.2
53.2 || June 9 __ | 3.83 199 Aug. 22._._.... 314 33.0
68 June 13 _.___._. 4.07 278

o Stage-discharge relation affected by ice.

Nore.—All measurements, except that of Aug. 22, made by engineers of Valier-Montana Land & Water'
Co. During the lstgsummer heavy growth of moss on control affected stage-discharge relation.
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Daily discharge, in second-feet, of Dupuyer Creek near Valier, Mont., for the year
ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
60 18 8 30 42 26 79 62 100 22 18

36 60 20 8 50 33 52 87 57 105 25 18
35 57 20 8 40 31 49 124 49 79 25 17
33 59 20 6 30 30 55 132 51 73 27 16
33 57 20 8 25 37 44 130 66 78 26 15
33 54 20 12 25 24 73 124 59 67 26 18
33 50 12 10 30 28 134 112 62 25 16
158 52 15 8 25 33 140 107 210 57 28 16
160 52 12 8 40 37 100 1071 210 57 41 12
133 49 10 8 45 38 107 237 52 41 9
121 48 10 8 50 39 89 112 228 48 37 12
104 48 10 6 60 39 75 122 243 48 33 12
93 49 12 6 65 35 87 127 | 261 44 29 9
87 46 12 8 60 30 83 127 | 286 40 28 13
79 47 18 11 50 36 75 122 351 38 36 12
77 47 20 11 40 33 66 122 342 30 39 12
46 20 10 30 29 64 124 | 308 30 45 9

73 44 20 10 30 25 59 124 271 29 66 9
71 46 20 10 30 22 59 122 246 32 50 14
65 47 15 8 20 27 57 117 222 30 38 11
64 40 15 8 30 27 55 107 192 27 36 11
62 40 12 10 35 29 56 91 178 32 36 11
73 40 12 10 30 27 64 98 167 43 33 10
69 49 15 10 35 66 89 161 38 27 10
65 49 12 10 30 31 66 87 140 35 28 10
62 49 10 10 30 28 62 87 140 30 27 12
64 30 10 12 70 21 59 81 132 28 24 12
64 48 10 12 45 22 75 79 117 26 25 12
48 25 8 12 45 22 81 7 122 25 24 11
44 20 8 15 |oooooae 25 81 71 112 24 19 10
67 {ecmne-- 8 18 oo 22 ... 66 (... 22 20 | oeeee

NoTE.—Stage-discharge relation affected by ice Oct. 31, Nov. 7, 21-23, 27, Nov. 29 to Mar. 13, Mar. 15-17,

20-23, 27, and 29; daily discharge estimated.

Monthly discharge of Dupuyer Creek mear Valier, Mont., for the year ending Sep-
tember 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
160 33 71.2 4,380
60 20 46.9 2, 790
20 8 14.3 879
18 6 9. 64 593
70 20 38.8 2,230
42 21 30.0 1,840
140 26 71.5 4, 250
132 66 1056 6, 460
351 49 177 10, 500
105 22 45.9 2,820
66 19 31.8 1,960
18 9 12.6 750
351 6 54.4 39, 500

CUT BANK CREEK NEAR BROWNING,

MONT.

Location.—In NW. 14 sec. 15, T. 33 N,, R. 11 W, on Blackfeet Indian Reserva-
tion, on left bank 100 feet above highway bridge on Browning to Babb
trail, 6 miles north of Browning, Glacier County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 17, 1918, to October 31, 1924 (discontinued).
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Gage.—Stevens continuous water-stage recorder in wooden shelter on left bank
100 feet above highway bridge.

DiscHARGE MEASUREMENTsS.— Made from downstream side of highway bridge or
by wading.

CuANNEL AND coNTROL.—Control is sandstone ledge and boulders 40 feet below
gage; shifts. Channel straight 75 feet above and 125 feet below gage.
Banks are high and are not overflowed except at very extreme stages. Two
small channels on right bank carry water at high stages.

EXTREMES OF DISCHARGE.— Maximum stage recorded during period October 1,
1923, to October 31, 1924, 4.06 feet at noon June 15 (discharge, 829 second-
feet); minimum stage, 1.12 feet at 8 a. m. September 26 (discharge by indirect
method, 21 second-feet).

1918-1924: Maximum stage, 4.82 feet June 5, 1922 (discharge, 1,270
second-feet) ; minimum stage, 0.25 foot September 19, 1919 (discharge, 10
second-feet).

fce.—Stage-discharge relation affected by ice. Records discontinued during ice
period. -

DrversioNs.~—None.

ReEguLAaTION.—None.

Accuracy.—Stage-discharge relation affected by ice and shifting control. One
rating curve, well defined between 25 and 900 second-feet, is applicable
directly or indirectly for the period. Gage heights determined from graph
of Stevens water-stage recorder by straight-line method. Daily discharge
ascertained by applying mean daily gage height to rating table; shifting-
control method used July 6 to October 31, 1924. Records good.

Discharge measurements of Cut Bank Creek near Browning, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge ! Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
Oct. 13__ 180 112 || May 3__._...... 2.58 311 Y July 18 ... 2.07 122
. L10 351 June10..____.._ 3.50 612 || Aug. 14___.__.__ 175 83
1.46 70 i June17.___.._._. 3.94 794 || Sept. 12_ .. 1.32 37

Daily discharge, in second-feet, of Cut Bank Creek near Browning, Mont., for the
period October 1, 1923, to October 31, 192/

Day Oct. | Mar. | Apr. | May { June | July | Aug. | Sept. | Oct.

29 128 427 29

29 202 468 27

33 303 536 26

3 410 554 30

30 424 465 37

77 387 676 41

83 377 758 51

92 377 658 54

100 360 608 53

93 377 629 50

1 S 95 79 493 680 48
12 o aea. 106 97 561 732 48
B R, 117 119 572 788 48
L S A, 111 568 49
b ¥ U PR S 94 604 810 50
16 e e el 90 714 788 48
17 e e [N RO, 79 747 732 46
b 3 S [P RS 79 640 644 45
) 3 TS 29 75 543 597 41
b | L 29 74 479 550 41
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Daily discharge, in second-feet, of Cut Bank Creek mear Browning, Mont., for the
period October 1, 1923, to October 31, 1924—Continued

Day Oct. Mar. | Apr. | May | June | July | Aug. | Sept. Qct.
27 69 458 532 94 36 40
26 87 490 496 112 33 41
28 98 466 462 112 30 42
27 98 479 451 94 28 42
29 88 572 496 84 A 42
26 95 504 479 84 i 42
27 115 434 486 84 30 42
27 106 417 444 87 33 42
27 101 394 424 84 34 43
25 109 344 424 84 31 43
25 |eeeaas 377 |oeceeeen - 720 IO F, 43

Nore.—Discharge interpolated on.account of missing gage heights Oct. 6-12, 1923, Apr. 8, July 4-11,
and Oct. 23-28, 1924, No records Oct. 14, 1923, to Mar. 18, 1924,

Monthly discharge of Cut Bank Creek near Browning, Mondi., for the period October 1,
1923, to October 31, 1924

Discharge in second-feet .
Run-off in
Month acre-feet
Maximum | Minimum | Mean
117 32 61.4 1, 580
29 25 21.1 699
119 29 82.0 4, 880
747 128 458 28, 200
810 424 587 34, 900
430 82 197 12, 100
134 69 90.1 2, 500
37 s 30.9 1,160
54 26 42.7 2, 630

CUT BANK CREEK AT CUT BANK, MONT.

Locarion.—In SW. 14 sec. 1, T. 33 N., R. 6 W., at highway bridge half a mile
west of Cut Bank, Glacier County.

DRrAINAGE AREA.~—971 square miles.

REecORDS AVAILABLE.—May 12, 1922, to October 31, 1924 (discontinued) at
present location. August 4, 1905, to September 30, 1919, at Great Northern
Railway bridge one-eighth mile above.

Gace—Chain gage on downstream side of highway bridge; read by Urania
Lockie.

DiscHARGE MEASUREMENTS.— Made from highway bridge or by wading.

CHANNEL AND CONTROL.—Bed of stream composed of gravel and boulders.
Banks fairly high but subject to overflow above gage. Control 200 feet
below bridge, fairly permanent, but affected by wing dam.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1,
1923, to October 31, 1924, 5.50 feet June 8 (discharge, 2,010 second-feet);
minimum stage, 1.55 feet October 6, 1923 (discharge, 16 second-feet).

1905-1919; 1922-1924: Maximum stage recorded, 10 feet June 5, 1908
(discharge from extension of rating curve, 8,810 second-feet); minimum
discharge, 5 second-feet, November 29 and 30, 1905.

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—Intake of Great Northern Railway’s pumping station is just
below railway bridge; some small diversions for irrigation on Blackfeet
Indian Reservation above station.
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REGULATION.—None.

Accuracy.—Stage-discharge relation affected by shifting control. Rating curve
well defined between 25 and 750 second-feet; used directly October 1-6,
May 17 to July 15, and September 7 to October 31, 1924, and indirectly for
remainder of year. Gage read to hundredths once daily. Daily discharge
ascertained by applying daily gage height to rating table; shifting-control
method used March 23 to May 16 and July 16 to August 31. Records fair.

Discharge measurements of Cut Bank Creek at Cut Bank, Mont., during the year
ending September 30, 192/

Gay Dis- G Dis-
Date height | echarge Date heiaé%?t charge
Feet Sec.-ft. Feet Sec.ft.
May 10, s 2,95 349 || Aug. 14 e an 2.12 93
June10. ... 3.50 669 || Sept. 18 .. 1.67 33

Daily discharge, in second-feet, of Cut Bank Creek at Cut Bank, Mont., for the
period October 1, 1923, to QOctober 31, 1924

Day Oct. | Mar. | Apr. | May | June | July | Aug. | Sept. Oct.
154 553 441 71 68 58
154 753 307 75 68 64
154 | 1,060 397 80 68 67
154 | 1,100 88 68 60
165 | 1,100 415 88 68 67
415 | 1,120 265 84 68 64
372 | 1,180 258 80 67 60
331 | 2,010 258 75 49 60
331 | 1,520 245 71 90 64
364 753 238 111 77 64
372 678 232 128 71 67
372 225 120 73 60
331 653 225 128 67 56
331 7 182 113 67 55
372 778 177 130 69 64
553 778 171 136 71 65
553 803 165 126 67
703 553 149 111 65
753 459 123 88 49 69
505 416 77 84 48 67
603 372 90 m 67
505 505 90 75 136 75
372 482 86 71 136 71
372 459 77 75 130
505 482 69 71 123 67
415 441 69 67 111 69
415 459 69 71 67
553 450 73 71 55 62
415 415 73 75 53 65

372 77 75 55 64
534 ... 77 68 .. 65

Note.—Discharge interpolated Apr. 3, June 20, and Sept. 1-6. No record Oct. 7, 1923, to Mar. 22, 1624,
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Monthly discharge of Cut Bank River at Cui Bank, Moni., for the period October 1,
19238, to October 31, 1924

Discharge in second-feet
Month ~ Frvts
Maximum | Minimum | Mean
28 16 26.0 310
165 138 147 2, 630
219 69 150 8,930
753 154 411 25,300
2,010 372 735 43, 700
441 69 190 11,700
136 67 89.8 5, 520
136 43 77.1 4, 500
75 55 64.4 3, 960

DRY FORE OF MARIAS RIVER AT FOWLER, MONT.

LocaTioN.—Near center of sec. 31, T. 30 N., R. 1 W., on highway bridge one-
fourth mile northeast of railway depot at Fowler in Pondera County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—March 25 to August 20, 1920 (fragmentary) and March 2,
1921, to September 30, 1924.

Gage.—Cable gage at independent datum installed March 2, 1921, on down- .
stream guardrail of new highway bridge situated about one-fourth mile
above old bridge used in 1920. Gage read by Harry Kendall.

DiSCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTROL.—Bed of stream composed of gravel. No definite con-
trol.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.28 feet at
5 p. m. February 13 (discharge, 149 seeond-feet); no flow December 11-12,
20, December 27 to February 5, and February 20-23_(ice present).

1920-1924: Maximum stage recorded during period, 6.20 feet at 8 a. m.
April 14, 1920 (discharge, 1,220 second-feet); no flow July 22, 1920,
December 24-31, 1922, and periods in 1924 as noted above,

Ice.—Stage-discharge relation affected by ice.

Diversions.—Practically entire normal flow diverted for irrigation.

ReguLaTioN.—Water passing this station is largely seepage and waste from
Valier-Montana Land & Water Co.’s irrigation project.

Accuracy.—Stage-discharge relation not permanent; affected by ice. Two
rating curves used during year. One, applicable for open channel October 1
to April 2, is well defined between 3 and 20 second-feet. The other, applica-
ble April 11 to September 30, is well defined between 2 and 30 second-feet
and fairly well defined to 120 second-feet. Gage read to hundredths twice
daily. Daily discharge ascertained by applying mean daily gage height to
rating table except during ice periods; sbifting-control method used April
3-10. Records for open channel good, others fair.
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Discharge measurements of Dry Fork of Marias River at Fowler, Mont., during the
year ending September 30, 1924

Gage Dis- I Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
May 3._...._... 0. 53 59 (| July 26_________ 072 4.4\t Aug. 24 _______ 0.52 5.8
June 11__._____ L. 56 112 Aug. 20.__.__... .64 10.0

Daily discharge, in second-feet, of Dry Fork of Marias River at Fowler, Mont., for
the year ending September 30, 1924

Day Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
5.0 3.1 0 23 11 9.6 7,1 7.1 22 1.6
5.3 3.0 0 27 14 8.1 8.6 471 24 1.4
5.7 3.1 0 29 38 6.1 8.6 45| 28 1.3
5.2 3.2 0 25 75 57 9.1 3.8 33 1.1
4.8 3.1 0 18 63 7.11 15 3.8 34 1.0

4.0 2.5 2.2 69 63 6.7] 28 4.2) 40 16

4.3 2.8 9.8 5.0 115 7.1}, 78 40| 36 23

4.3 2.5 17 12 107 5.0 | 130 3.3 45 11
4.1 2.4 41 14 74 4.7 ' 138 2.4| 56 6.1
5.3 1.9 22 88| 63 3.6 131 29| 42 3.8
- 14 3.5 0 18 85 39 4.0 | 122 42| 34 2.6
-] 14 3.1 0 51 8.0 | 33 1.8} 90 4.2) 32 2.1
o) 13 3.4 .6 | 126 531 25 1.7| 54 5.4| 28 1.7
-l 13 3.5 L5} 65 6.9 | 22 1.6 77 6.1} 25 1.6
.12 4.0 1.7 | 36 4.8 | 17 L6 41 50| 46 1.7
12 4.5 1.6 21 5.3 | 10 .91 36 6.1 65 1.6
11 5.0 1.2| 24 4.6 15 .9 20 57| 74 11
11 4.8 1.0} 20 7.5 13 1.6] 18 54| 22 3.1
7.8 5.2 .8 3.1 6.9 11 2.4 15 6.7 16 4.0
7.5 3.7 0 0 571 10 24| 15 12 11 5.4
6.9 3.2 .4 0 4.3 9.6 1.8 ] 13 16 10 4.0
7.3 3.4 .4 0 4.1 8.1 1.1} 16 22 7.8 4.2
8.0 3.7 1.3 0 5.0 7.1 1.3 17 29 5.4 3.8
7.3 3.5 1.7 3.7 3.8 6.1 L7 11 19 4.2 5.4
7.8 3.8 1.5 6.1 3.5 57 2.4 | 22 17 3.8 5.0
..................... 7.3 3.7 .5 16 4.0 5.4 24| 18 14 3.6 5.4
1 6.9 3.1 0 21 4.3 5.7 3.1 11 15 3.3 5.4
4 59 4.0 0 22 4.8 6.4 21| 28 23 3.1 3.8
.| 53 5.2 0 24 5.9 7.1 29| 10 30 3.1 3.6
- 5.0 4.8 [ S R 6.9 7.4 5.0 10 2 2.4 3.8
..................... 50 ... 0 ... T8 |c_..| 67| 24 2.1 [

Nore.—Ice -in river, no flow Dec. 11, 12, 20, Dec. 27 to Feb. 5, and Feb. 20-23.

M onthly discharge of Dry Fork of Marias River at Fowler, Moni., for the year end-
ing September 30, 1924

Discharge in second-feet
Run-off in
Month : acre-feet
Maximum | Minimum | Mean
26 5.0 9.46 582
5.7 3.1 4.24 252
3.2 0 1.35 83
0 0 0 0
126 0 18.9 1, 080
29 3.5 9.25 569
115 5.4 20.6 1,760
9.6 .9 3.65 224
138 7.1 39.2 2,330
30 2.4 10.9 670
74 2.1 24.6 1,510
23 1.0 4. 52 269
138 0 12.9 9,340
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WILLOW CREEK NEAR DEVON, MONT.

LocatroNn.—In-NW. 1 NW. I sec. 10, T. 33 N., R. 2 E., on highway bridge, 12
miles north of Devon, Toole County.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 18, 1921, to September 30, 1924.

GageE.—Staff gage set on piling under bridge; read by Mrs. Frank Saskat.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND coNTrROL.—Riffle of boulders and gravel 75 feet below gage forms
control. One channel at all stages. Banks are overflowed at high stages.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 2.60 feet at
7 a. m. June 16 (discharge, 112 second-feet); minimum stage, water stand-
ing in pools October 1 to 23 and July 15 to September 30.

1921-1924: Maximum stage recorded, 5.5 feet July 14, 1921 (discharge
from extension of rating curve, 430 second-feet); no flow during periods
every year. Creek reaches pool stage at frequent intervals after the spring
run-off has passed.

Ice.—Stage-discharge relation affected seriously by ice.

Diversions.—No data.

RegurLAaTION.—None.

Accuracy.—Stage-discharge relation affected by ice, otherwise practically per-
manent during year. Rating curve fairly well defined below 100 second-
feet. Gage read to hundredths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table except October 1 to 23
and July 15 to September 30 when water was standing in pools. Records
good.

The following discharge measurements were mg.de:
May 11, 1924: Gage height, 0.23 foot; discharge, 2.2 second-feet.
June 17, 1924: Gage height, 0.85 foot; discharge, 18.9 second-feet.

Dasly discharge, in second-feet, of Willow Creek near Devon, Mont., for the year
ending September 30, 1924

N

Day | Oct. | Nov. | Dec. | Feb. | Mar. | Apr, | May | June | July
I
‘ 0. 14| 186 5.6 0.3 L5
. 14| 18 5.1 .3 1.3
7] 18 4.4 .2 .8
131 65 3.7 2 .5
24| 66 3.5 .3 .5
. 33| 45 3.7 .3 .5
. 29| 45 2.8 1.0 .3
. 25 2.6 14 .2
. 251 21 2.4 85 .3
. 8| 15 2.4 18 .2
.3 2 9.8 22| 12 .2
.3 20 8.8 15 7.5 1
.3 19 9.0 15 5.9 1
.3 18 9.0 14 6.1 A
5 17 9.2 10| 28 [eeeeene
.8 14 8.0 .8
.9 14 7.8 7
1.0 14 5.6 5
.8 16 5.6 10
.5 15 5.6 1.0
.5 15 13 5.1 1.0
4 12 14 5.4 Lo
4 16 15 4.7 )
3 13 14 4.7 1.0
3 13 14 4.4 .5
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Daily discharge, in second-feet, of Willow Creek near Devon, Mont., for the year
ending September 30, 1924—Continued

Day Oct. | Nov. | Deec. Feb. | Mar. | Apr. | May | Junme | July
0.3 15 4.2 0.4
.3 14 3.7 .3
.3 15 3.7 .3
.3 16 3.7 .3
.3 17 4.9 .3
.3 16 [ooee oo .3

Nore.—Creek at pool stage Oct. 1-23 and July 15 to Sept. 30; no flow. Discharge estimated because of -
ice Feb. 12-22 and Mar. 4-9.

Monthly discharge of Willow Creek near Devon, Mont., for the year ending Septem~-

ber 30, 192/
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
0.3 0.0 0,07 4.3
1.0 .3 .40 23.8
54 L5 16.1 576
33 13 17.7 1,090
66 3.7 16.1 958
5.6 .3 175 108
. 60 .2 8.23 490
1.5 0 .21 12.9-
0 0 0 0
0 0 0 0

TETON RIVER AT STRABANE, MONT.

Locarton.—In SE. ¥4 NE. !4 sec. 85, T. 25 N., R. 7 W, at highway bridge on:
Peebles’s ranch at Strabane, Teton County, 16 miles above Cheteau.

DRAINAGE AREA.—170 square miles (measured on county map).

RecorDs AvAILABLE.—November 26, 1904, to December 31, 1906, and June 1,,
1908, to September 30. 1924.

Gage.—Chain gage on upstream side of highway bridge, installed March 23,.
1911; read by James Peebles.

DiscEARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND CONTROL.—Bed composed of coarse gravel, subject to shift..
Several channels at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.06 feet at.
4 p. m. June 16 (discharge, 502 second-feet); «mmlmum stage, 1.58 feets
February 10 (discharge, 4.2 second-feet).

1908-1924: Maximum stage recorded, 7.8 feet June 21, 1916 (discharge,.
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